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Preface

The problem of consciousness has occupied the human mind ever since people
started understanding the difference between the living beings and non-living
bodies. There are two terms used in Indian philosophy to understand this concept.
They are chetna and aatma. Their equivalent terms in English are consciousness
and soul. However, in the modern science, as the term used is consciousness
which is interpreted mostly as chetna or awareness but many times this is
interpreted as soul also. Consciousness is also used in the context of anesthesia to
be given before carrying out a surgical operation. The concept of consciousness
has been extensively discussed in Hinduism, Jainism and Buddhism from various
view points. Similar is the case in western philosophy where Socrates, Plato and
Aristotle have also dealt with it in great detail. With the development of science in
general and concept of reductionism in particular, need for a separate entity like
soul different from matter has been questioned. But a concept of consciousness or
awareness has become very popular. The researches in the fields of anesthelogy,
yoga and mediation in general and developments of technologies like Electro
Cardiogram (ECG) and Electro Encephalogram (EEG) have brought new meanings
to the concept of consciousness. The models of brain and search of neurons and
synapses and power of their connectivity have provided a new dimension to the
concept of consciousness. Similarly the detection of four different types of electric
waves like Alpha, Beta, Gamma and Delta waves in the brain have provided even
more insight into this concept and has established that the gamma wave pattern
(frequency in the range of 40-80 Hz per second) is closely related with
consciousness.

A totally new twist was given to the concept of consciousness with the
advancement of quantum physics, which showed that smallest particles of matter
like electrons, photons and other particles behave both like waves as well as
particles (e.g. the famous double slit experiment), depending on the type of
experimental set up used to observe a predefined characteristic, that is if the
experiment is set up to observe their wave aspect, then the wave aspect will be
observed and if the experiment is set up to observe the particle aspect then particle
aspect will be observed. The decision to observe a given property is entirely
determined by the state of the mind of the experimenter, which is, in tumn,
determined by his state of consciousness. In recent times, concept of quantum
physics has been also used to explain the phenomenon of consciousness itself.



Recent developments in this field are covered during an international conference
on consciousness which was  organized by the Centre for Studies on
Consciousness of the University of Arizona at Tucson during April 21-26, 2014.
Interest among academicians in this field is reflected by the following
observations. Around 1000 scientists from 60 countries participated in this
conference and about 500 papers were presented in it. Experts from various fields
like computer science, neuroscience, neurophysiology, anesthesiology, cognitive
sciences, cybemetics, schools of medicines, bioengineering, artificial intelligence,
physics, quantum biology, quantum computers, relativity theory, naturopathy,
philosophy, psychology, religion, arts and many others were present.

In view of these developments, some scholars from different fields decided to form
an informal group at Ahmedabad to regularly meet and discuss some of these
developments and take these studies further. The major driving force for this
activity was a feeling that India is a country where lot of work has been done in
this field in the past, and where several concepts were developed through ages by
several different religious groups which can make significant contributions to the
current search for consciousness and soul. This document describes some of these
efforts. It is mostly based on the work done by scholars coming from widely
different fields which appear to be somehow related with the problem of
consciousness.

We start with a lecture delivered by Prof. Achinta Yajnik, who covered the concept
of soul and consciousness in Indian philosophy along with the current status in the
modern science. She covered many interesting developments in science and also
limitations of the current approaches like insufficient emphasis given to the Extra
Sensory Perception (ESP).

Dr. Vishwa Mohan Thakore, MD in Clinical Psychology and a doctor of repute in
Ahmedabad talks from his inner heart and believes that consciousness 1s the most
fundamental entity in the world. Matter, space and time are all secondary.

Professor C R Mukundan, an internationally renowned scientist, a brain scientist
turned behavioral scientist, talked of non-material nature of consciousness, and
equated it with energy but showing that it is different from matter. He discussed
space-time and their role in understanding the concept of consciousness. In the
process he also touched upon the modern neurosciences and psychological
dimension of consciousness. R

Professor A R Prasanna an internationally known expert in the field of Relativity
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talked about the role of time in understanding consciousness and laws of nature on
which the whole foundation of science is based. He also talked of dilation of time,
starting from the theory of relativity, going back to the Hindu scriptures where
measures of time goes from the smallest part of time to trillions of years. It may be
noted that the recent work of Prof. Lee Smolin regarding a new concept of time
which is different from the terminology used in science is quite relevant in this
context.

Bhandari and Pokhama in their paper on concept of knowledge and logic have
described the limitations of the modern science in describing the reality. They have
discussed the Godel's Incompleteness Theorems which although was developed
about 70 years ago still remain unchallenged and illustrated why scientific
methodology cannot provide complete knowledge about the reality. In the same
context other systems of logic are also discussed like Syadvada from Jainism and
explained through the wave-particle duality using the so called seven fold way of
looking at reality and its knowledge as we perceive. These options seem to be
related with the issue of consciousness.

Pokharna starts with an ab initio approach to show the limitations of the
methodology of the modern science in describing the biological and human
systems which are open, dynamic systems, constantly interacting with the
environment and are irreversible in nature. The human systems also having
memory and are goal directed systems. Hence need for General Systems Theory is
being sought. He then described the quantum mechanical approaches, involving
theory of relativity and neurophysiological researches to understand the concept of
consciousness. He covered the Penrose and Hameroff model using method of
Objective Reduction and possibility of information being stored in spin foams at
quantum gravity level. The possibility of extra sensory perception and life after life
was also mentioned, the ideas extensively discussed in Jainism.

In his second paper, he developed an analogy between the quantum field theory
and the karma theory of Jainism which shows how the concept of elementary
excitation of solid state physics and an orderly ground state of the system are
similar to the karmas and the pure soul described in Jainism. Phenomena of
Shatavdhan demonstrating extra ordinary memory and possibility of estimating
sizes of smallest particles of matter during higher stages of consciousness were
mentioned. These rare examples should be more deeply studied to determine the
conditions under which they realized.

Professor Paras Mul Aagarwal, another internationally famed quantum physicist
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from Oklahoma University discusses his famous work related with the application
of quantum physics in social systems. It is well known that human decision making
is highly uncertain and is many times quite random and probabilistic. He briefly
summarizes that the process of human decision making does not follow the laws
of classical probability but rather follows probability theory developed for
quantum physics. This study indicates that quantum physics may be playing a
significant role in the process of understanding of consciousness.

Professor Narayan Lal Kachhara discusses the concept of soul and matter in
Jainism, an ancient religion of origin in India. He describes interaction between
soul and matter known as karma in Jainism in details. The subjective and objective
nature of soul is discussed. The most important aspect of his presentation is
description of forty seven characteristics of soul as given in Jainism, which could
provide many new ideas to the modern science.

Professor Sudhir Shah, an eminent neurophysiologist of international repute,
describes two case studies which is a big challenge to the modem science. The first
describes case of Shri Hira Manak Moti who did fast for 411 days at a stretch
taking only boiled water in the day and nothing in the night and no other solid or
liquid food. Mr. Heera Marmrak Moti claims that his major source of energy was
from the Sun. It appears that this is one of the phenomenon observed during what
is know as higher stages of consciousness.

Second study which Dr. Sudhir Shah describes is an experiment conducted on a
person who claims to have not taken any food, liquid or water for the last 75
years. This person is Shri Prahalad Bhai Jani, also known as "Mataji", being a
disciple of "Amba Mata", a great deity worshipped in the whole India. He lives in a
cave in Ambaji and occasionally come out for public to have his darshan. He
agreed for a scientific experiment on himself for 11 days in which, he was locked
in aroom for observation and a team of 21 doctors from different fields of medical
sciences studied him  for several body parameters and made extensive
measurements. They observed that his claims were completely true for 11 days at
least. Again he is described by the public as a great saint living in a higher state of
consciousness. These are very rare events. However, if we look at the history of
science then we find that most of the new scientific discoveries took place with
careful observations of a new phenomenon which was rare at that particular point
of time. Thus discovery of a new element or a new galaxy or a new virus or any
new phenomena were made. These rare phenomena are then studied and conditions
under which they occur are found and these phenomena become quite common
under that set of conditions. Similarly, the rare phenomena described above should
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be also looked in the same manner. A question to be raised in the present context
is why these phenomena occur during higher stages of consciousness and how they
are related with actual properties of consciousness and its evolution.

This series of lectures is a small beginning in the direction of understanding the
concept of consciousness from various perspectives. Right at the outset, we wish to
state that we want to keep our scope of research quite broad. On one hand we wish
to explore this concept from a scientific perspective and on the other, we wish to
emphasise that a large number of mystic phenomena recorded in the breadth and
length of the country should be properly explored, not necessarily in the scientific
perspective only but also from more open frontiers of exploration, which goes
beyond the space-time invariance conditions of the modern science. It might be
necessary to think of totally new concepts and ideas. New types of experiments
are required to understand the concept of consciousness and spirituality.

We wish to mention that these are just lecture notes and are so written in different
formats. We have tried to organize them in a proper way and standardized them,
but many issues are there which will be handled later. Thus references are not
properly mentioned. Some papers in the process of editing and making them
simple, some mathematical rigor has been left out. Thus in paper of Dr Agarwal,
we have completely dropped all mathematical details (almost full paper and taking
* only introduction), but have kept the reference list and gave only introduction part
for the knowledge of general readers. Other such errors may be there which may be
excused.

Acknowledgement:

The idea of generating a group at Ahmedabad to discuss the work going on in the
field of consciousness in the modern science and that in Indian philosophy was
generated during a meeting of a committee constituted by the Bhagwan Mabhavir
International Center for Scientific Research and Social Innovative Studies, JVBI,
Ladnu, Nagaur (Rajasthan), India. It was held at their Koba center in Gandhinagar,
Gujarat. The editors are grateful to their organizers for encouragement and this
initiative.



<1>. Spiritual Theory of Personality: Eastern & Western
Perspective

Prof. Ms. Achinta Yajnik

Associate Professor, Deptt. of Psychology
B.D. Arts College, Ahmedabad, Gujarat, India.

Email: achinta1960@gmail.com-

Science taught us that Universe is “Nothing But” a gigantic machine governed by
certain Laws of Physics. (Newton) Life is “Nothing But” by-product of Matter
(Darwin). Human Being is “Nothing But” a Robot governed by Brain as
Developed Computer (Neuroscience). Behavior is “Nothing But” mechanical
responses towards stimuli governed by laws of conditioning (Watson & Skinner).

“Nothing But” approach based on mechanistic paradigm penetrated human
mind which led to “Existential Vacuum™ and “Loss of Meaning” in life.
As Ashe (1977) says,

“Thinking people tend to feel that science has cut man down. It has
explained away every thing that matters in terms of smaller, meaner things that
don’t matter. Religion is ‘nothing but’ wish-fulfilling fairy tales, love is nothing
but body chemistry, art is ‘nothing but a surge of conditioned reflexes. Science
leaves man shut-in, futile doomed...It feeds on the work of its countless
laboratories to trap people in closed systems — chemical or biological or physical
systems — where all color has gone and all hope is lost”. (Ashe, G. (1977). Ancient
Wisdom. London: MacMillan. P. 12)

Thus, the mechanistic and behaviorist explanations of everything including
man, with this ‘Nothing But’ approach have made the total life of modern man as
hollow, ‘hope-less’ and purposeless.

Lack of meaning or purposelessness became the characteristic feature of 20™
century man, which has been described by Schweitzer as “Peculiar intellectual and
spiritual fatigue.” (Quoted from Randall, J. L. (1975). Parapsychology & the
Nature of life, London: Harper & Row. P.62) by Coleman as “Age of



Anxiety”,(Coleman,].C.(1983). Effective Behavior & Psychology. Bombay:
Taraporewala.) and by Randall as the “Spiritual bankruptcy of 20" century
man”.Victor Frankle describing this characteristic feeling of the age as “Existential
Vacuum”, says,

“More and more patients are crowding our clinics and consulting rooms
complaining of an inner emptiness, a sense of total and ultimate meaninglessness
of their lives.”

In his investigations Frankle found that 81% of American students admitted
of experiencing this feeling of total void. Frankle describes this fact of modern life
as a challenge to psychiatry and finds its roots, like Roszak, in the wrong concept
of man, the reductionist one, taught by modern science. In this context, Erikson
rightly describes the crisis of modern youths as ‘Identity crisis”.

In short, in this contemporary context, there is an urgent need for such a concept
of man which should be not only ‘holistic* or ‘religious’ or “spiritual” underlying
consciousness principle, and hence be capable of filling the inner void of modem
man, but it should also be rational and the “scientific.” Because the concept of man
invariably underlies all human interactions, Maslow rightly finds it more necessary
to have proper understanding of man than to have atom bombs of factories. As he
says, - -

“If we improve human nature, we improve all for we remove the principal
causes of world disorders. But human improvement depends upon an
understanding of human nature...It is for this reason that the world needs insights
that psychology can with time produce. More than bombs or new religions or
diplomats or factories, more than physical health and new drugs to win it, we need
an improved human nature. It is for this reason that I feel a sense of historical
urgency as well as an increased awareness of the responsibility of the psychologist.
This is a responsibility to the human race and it should give the psychologist a
Sense of Mission and a Weight of Duty beyond those of other scientists.”

In short, as a fundamental step towards the solution of the Individual, existential
and the Cultural crisis of modern man, epistemological shift ( Sorokin & Royce) in
the concept of man is needed. The mankind has to be provided with a new concept
of man, a new image of man or to say more technically, a new theory of
personality which is holistic-spiritual, consciousness-based and scientific both,
satisfying reason and intuition both. This is the reason why an attempt has been
made here to derive a Spiritual Theory of Personality based primarily on Samkhya-
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Yoga System of Indian philosophy which claims to be spiritual and holistic
underlying consciousness principle. This consciousness-based concept of man
presented here has also been evaluated critically in the light of latest empirical
findings of physics, neurology, parapsychology, biology, psychology and other
related disciplines, studying man scientifically and this consciousness based theory
of man has been found to be empirically validated too.

Theoretical Crisis and Need for Consciousness Research:

Not only existential but theoretical crisis faced by the scientists of different
disciplines also necessitates the Spirituality or Consciousness Research. e.g.

. Many findings of modern quantum physics like paradoxical
nature of reality, dancing and unpredictable movement of electron at
subatomic level as suggested by Heisenberg’s Uncertainty Principle,
mutually convertible nature of matter and energy, interconnectedness of
matter at micro-subatomic level etc. suggest that matter is too complex to fit
into the mechanistic paradigm of science.

. Similarly Wilder Penfield’s research on epileptic patients,
Nobel laureate neuroscientist John Eccles’ analysis of a number of
neurological findings, Split-brain studies of Roger Sperry, Karl Pribram’s
Holographic model, Libet’s experiments on motor movements of conscious
volition etc suggest that the materialistic monism ( brain alone can explain
mind) cannot explain logically the existing neurological findings.

. Serious gaps found in fossil record, findings about homologous
organs, research about punctuated equilibrium, biological research by Alister
Hardy, zoology professor at oxford, etc raise serious doubts against the
biological orthodoxy of Darwinism.

. Undisputable findings of ESP experiments with highly
significant results , Ian Stevenson’s world-famous research on reincarnation,
SPR’s voluminous data on Mediumship and many other parapsychological
researches point to the non-mechanistic and spiritual, consciousness-based
explanation of human personality.

. Finally Third wave of Humanistic psychology by Abraham
Maslow and Carl Rogers also imply that purely behavioristic and
mechanistic explanation of human behavior are insufficient models to
explain the above-normal self-actualized behavior of human beings.
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In short, many empirical findings in various natural and behavioral sciences have
raised serious doubts against mechanistic assumptions of science. The anomalies of
these sciences represent the Theoretical Crisis and their explanation demands non-
mechanistic and spiritual type of theory including consciousness aspect of reality.

Spiritual Theory of Personality (Yoga Psychology)

The Spiritual Theory of personality, as discussed here, is based on Indian
philosophical wisdom. Indian Philosophical systems have been divided into

two groups:
. Vaidic darshans and
. Avaidic darshans.

Six classical systems of Indian philosophy known as Nyaya-
Vaisheshik, Samkhya-Yoga and Purva-Mimansa- Uttarmimansa are said to
be vaidic philosophy who accept the authority of vedas, while Jaina,
Bauddha and Charvak Philosophy are said to be avaidic philosophies.
Barring Charvak, all the systems of philosophy accept, in one way or the
other,

. Body-Self distinction., Triode of Body-Mind-Self

. The Self or soul as the transcendental principle of
consciousness.
. Law of karma and principle of transmigration.
. Liberation to be the ultimate goal of life.
. Liberation underlies Self-realization which means realizing the
self as different from body and as the transcendental principle of
Consciousness.

With reference to these commonly accepted principles about self and
consciousness, an attempt is made here to present the most representative theory of
human personality.

Though the spiritual theory of personality discussed here is primarily based on the

. Samkhya sutras of Kapil,

. Vijnabhikshu’s commentary on it (Samkhya Pravachan
Bhashya),

. Ishwarkrishna’s Samkhya Karika and

. Vachaspati’s commentary on it ( Samkhya Tattva Kaumudi)
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. Y oga sutras of Patanjali,
. The Geeta and
. The Upanishads,

an attempt is made here to present the most representative Indian theory of
personality bracketing the metaphysical differences among various systems
of Indian philosophy.

Representative Spiritual Theory of Personality based on Classical Indian
Wisdom:

According to Indian psychology, human personality is constituted of two
elements: The ‘Body’ and the ‘Self. Self refers to principle of pure
consciousness and ‘Body’ refers to the matter component of personality. Body
is enlivened because of its being the abode of self.

THE BODY::
Concept of Body is also peculiar in Indian psychology, according to which
each individual has three bodies:

. Gross Body -

. Subtle Body

. Casual Body

1. Gross Body : (Sthoola sharira)

Gross body is our physical body derived from our parents. Gross body is a part
of the external material world of objects, constituted of the same elements,
namely earth, water, fire, air and ether. ‘Gross’ denotes nothing but whatever is
visible i.e. directly perceptible. ( SPB 1.62). Thus, gross body, made up of flesh
and bones is directly observable and it is the body with which the sciences of
physiology and anatomy deal with. In Upanishadic terms, gross body can be
said to be food sheath (Annamaya Kosha-Taittiriya Upanishad, 3.2.1)

2. Subtle Body (Sookshma-Sharira)

According to Indian psychology, each individual self is accompanied
(enveloped) by one subtle body also, in addition to the physical body. Gross body
alone is incapable of producing any experience. So, subtle body is “hypothesized”
(STK. 39) Gross body and subtle body function together as a unit and thereby
produce various cognitive, affective and behavioral experiences. As Swami
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Yogeshwarananda Saraswati says,

“This astral (subtle) body is devoid of nerves, veins, arteries; of flesh
and bones, it is made up of extremely subtle vapor-like elements, it is even
devoid of limbs, but pervades the whole physical body.”

According to Indian psychology, this subtle body is constituted of Nineteen
elements, namely; Five Senses of perception (of sound, touch, color, taste, and
smell- Senses of cognition) Five Senses of action (speech, Handling, foot
movement, evacuation and generation) Four Internal Organs (mind (manas),
intellect (buddhi), memory (chitta)and ego (ahamkar) & Five Subtle elements
(Tanmatras). As further explained, this subtle body is one for each self. (STK-40).
- It is relatively permanent as opposed to the gross body which is perishable (STK-
39). Vascaspati says that,

“Because subtle body is devoid of experience, that is to say, because
subtle body, by itself, is incapable of experience without the physical body,
it migrates(STK-40),occupying one physical body after another. Kapila says .
that subtle body composed of seventeen elements (ego and chitta are
included in intellect as Vijnanabhikshu comments- SPB-3.9) is one (SS-
3.9), i.e. it is one and the same in every birth till emancipation. Thus,
although subtle body is “permanent” (Nitya) in the sense that it does not
quantitatively or materially change as the birth changes, it is one for one self
which is eternal. That is every self is enveloped by one constant subtle body
and different physical bodies in different births till the emancipation, which
means the realization of the eternal blissful nature of self. Subtle body can
also be said to be Mind which is not conscious but material in nature.

3. Causal Body:

According to Indian psychology, the subtle body accompanies the soul (self) in all
its migrations. At the time of death, physical body dissolves but self, covered by
the subtle body, migrates to assume another physical body according to the
dispositions stored in Chitta or Causal Body which is structurally a part of subtle
body only. This process of assuming one physical body after the other as per the
dispositions of causal body, is known as ‘Samsara’ in Indian psychology which
continues till the Self - realization occurs. Vacaspati says,

“Just as a dramatic actor playing different parts, acts like parasuram, or
Yudhisthira or Vatsaraja, so does the subtle body, occupying various
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physical bodies, act like a man or a brute or a tree.” (STK-42)

Kapila says that different individuals have different subtle bodies due to their
different actions or karmas. (SS- 3.10) According to Indian psychology, each
action or experience leaves it impressions in the form of ‘dispositions’
(Samsakaras). In modern terminology of Western psychology these ‘dispositions’
or samskaras refer to the unconscious impressions of every experience. According
to Indian psychology, this unconscious part of personality, include the impressions
of the actions or experiences of not only this life, but also those of all the past lives
of the individual self in all its migrations, which are referred to as instincts or

tendencies (Vasanas).

In short, the dispositional part of the mind, the part of the mind which is said to be
the reservoir of all past, unconscious impressions, is most widely known as Chitta
or causal body in Indian psychology.

This Chitta itself refers to ‘casual body’ in Indian psychology. In accordance with
the dispositions of the casual bodies, different selves embodied by different subtle
bodies, assume different physical bodies in different births. These differential
dispositions are responsible for the differences in the birth of the individual (Jati),
duration of life (Aayuh) and the particular experiences (Bhoga). Thus, structurally
casual body as Chitta, is a part of subtle body but functionally it is the dynamic
force responsible for the migration of subtle bodies.

Concept of Self

As stated earlier, according to Indian Psychology, personality is constituted of two
parts: The Body and the Self. The Body represents the material component of
personality which includes three bodies, namely the physical, subtle and the causal
body. The self refers to the Transcendental principle of Consciousness which is
ever-existing (sat), self-revealing & Conscious (chit) and blissful (amand) in
nature. Self is responsible for one’s Identity and Continuity as a person.

It is important to note here that Indian psychology clearly distinguishes between
mind and the self. Mind in Indian psychology is that hypothetical construct which
is considered to be material and non-conscious. Mind is the subtle body which
represents the material component of personality and hence it cannot be equated
with the self which is the transcendental principle of pure, blissful consciousness
and is the basis for one’s identity and continuity as a person.
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Although self is transcendental, ever-existing, self-revealing and blissful, due to
nescience and due to socialization process, self mistakenly identifies itself with the
body(gross), mind(subtle) or with the world of objects and experiences pleasures
and pains. When self is thus identified with non-self, it is called an “empirical
self”. When self identifies with particular physical body, he assumes name and
form as his empirical identity. Ego is the basis of one’s empirical identity. It is this
empirical self which carries out entire range of activities and experiences resultant
pleasures and pains through three states of consciousness, namely, Waking
(Jagrata), Dreaming (Svapna) and Deep Sleep (Susupti). The fourth state of
consciousness as described in Indian psychology is the state of transcendence
" (Turiya) in which self is experienced as it is without its mistaken identification
with non-self. Mandukya Upanishad describes four states of consciousness in
~detail.

Self as basis of conscious Cognitions & Emotions:

According to Indian psychology, it is the self which makes each phenomenological
experience a subjective conscious experience. All cognitions and perceptions are
converted into conscious, subjective experiences due to mistaken identification of
self with non-self, i.e. due to ego. Similarly, all our pleasures are also due to
blissful nature of self. In other words, Just as the consciousness aspect of self is the
fundamental basis of all our cognitions, the bliss aspect of self is the fundamental
basis of all our enjoyments. According to Indian psychology, whatever happiness
we experience in day-to-day life is due the blissful nature of self only, there is no
happiness in outside world or in body or in mind. The ultimate source of happiness
is the blissful nature of self. When the blissful self identifies with the objects, or
with body and mind, we experience happiness. Brhadaranyaka Upanishad also says
that whatever happiness the person experiences from any source, is due to the
blissful nature of self only. (Br.Up. 2.5.1)

Just as the dog, trying to eat the hard bone, bleeds from his own mouth and
then relishes the taste of the blood stuck on the bone, which is nothing but
his own excretion, similarly, it is the self only, which through its essential
quality of bliss, imparts happiness to worldly objects. Upanishad says that
there is no bliss in anything finite, and self, being infinite or imperishable, is
blissful.

Although bliss is the essential quality of the self, it is not experienced all the time
because it is covered by ignorance. So, just as darkness shows absence of light, the

experience of pain is veiling of the blissful nature of self due to ignorance.
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Law of Karma, Transmigration and Liberation:

One of the very important dynamics of personality in Indian psychology is the Law
of karma. It can be interpreted as purely a psychological principle of unconscious,
according to which every action performed with underlying ego-identity, be it
gross or subtle, be it physical, verbal or mental, leaves its impressions in the
unconscious, known as causal body or chitta. All actions and experiences
underlying ego, i.e. mistaken identification of self with non-self (body, mind or
objects) leave their impressions in unconscious, i.e. in causal body.

Calculus of Law of Karma

If we try to present law of Karma mathematically in an equation form, it would be
as under:

KForce= F/K.
Karmic Force= Frequency/Knowledge.

As the equation suggests, according to Law of karma, greater the frequency of an
action, greater the Karmic Force. Similarly, greater the knowledge of the self, less
would be the Karmic Force. If actions are performed with Self-Knowledge, ie.
without the mistaken identification of self with non-self, i.e. without the ego and
attachment, i.e. with awareness of self of self as witness, then no karmic Force is
created. Thus when knowledge tends to infinite, Karmic force tends to be zero. In
short, each action done with ego-identity causes its impressions in the unconscious.

According to Law of karma, and principle of transmigration, it can be said that
according to Indian psychology, as will be the actions, so will be the impressions
(samskaras) and the tendencies (vasanas) and also so will the dominant tendencies
at the time of death; as will be the dominant tendencies at the time of death, so will
be the new physical body and as will be the physical body so will be the
experiences.

In short, the self covered with the subtle body migrates from one life to another
according to the contents of causal body till liberation. With the realization of true
nature of self as eternal, blissful consciousness (satchitananda), the cycle of birth
and death ends and the person is called to be liberated. The self-realization or the
liberation, which constitutes the attainment of perennial source of bliss and end of
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all miseries forever, is the ultimate goal of life. Karma Yoga, Jnana Yoga, Bhakti
Yoga and Raj Yoga are the suggested ways to attain this Turiya state of
consciousness which is a result of self-actualization as transcendental
consciousness.

The self-actualized persons are described in the Geeta as Sthitprajnya. (Ch.2)The
characteristics of Bhakta as stated in the 12™ chapter or the characteristics of
Gunatit as stated in 14™ chapter of the Geeta or the characteristics of Bhagavat as
described in the Bhagavatam also represent the characteristics of the self-
actualized. Having realized the source of happiness within, they remain unmoved
or unaffected by the pleasures and pains, gains and loss, by heat or cold or by
~ honor or dishonor. No worldly objects, persons or situations make them happy or
unhappy. Equi-poised state of mind is their natural state. They always dwell in
eternal state of bliss, though doing all actions absolutely selflessly for the welfare
of society. This Self is ever-existing, conscious and blissful and constitutes the
substratum of entire universe. It is this self only which is the basis of
interconnectedness of entire universe. Therefore with this self-realization, the
Jivanmukta experiences oneness and interconnectedness of entire universe,
oneness of mind and matter, oneness with all organisms. So They have world as
their family (Vasudhaiv Kutumbakam).

Thus, according to Indian psychology, this self-actualization is the highest level of
personality development. To reach up-to this level of psycho-spiritual evolution is
the goal of human birth and is the ultimate motivation of all our actions according
to Indian Psychology.

Scientific Correlates of Indian Theory of Personality
Following Hypothetical Constructs of Indian spiritual theory of personality have

been critically evaluated in the light of corresponding empirical findings of various
sciences and found to be empirically validated as under:

. Indian concept of senses and parapsychology

. Tanmatras, Parapsychology & Modern Particle Physics

. Indian & Western Theory of perception and Holography

. Indian concept of mind and Neuro-physiological findings

. Indian concept of Self and Theory of evolution in biology

. Law of Karma, Neurology and Psychoanalysis

. Self-actualization: Taitiriya Upanishad & Abraham Maslow

. Eight-fold path of Yoga: Patanjali and Charles Honorton
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CONCLUSIONS

As the evolutionary and Darwinian biologist Wallace says, with the appearance of
Man on evolutionary ladder, the direction of evolution changes from physical to
mental. Because, with the advanced cerebral cortex of humans, nature does not
control man but the Mind or Intellect controls the Nature through inventions of
technology. So with the humans, Challenges would also be mental and Adaptations
would also be mental, and only those would survive who have higher mental and
moral development as Wallace says.

*“Thus man, (he wrote), by the mere capacity of clothing himself, and
making weapons and tools, has taken away from nature that power of
changing the external form and structure which she exercises overall other
animals... man does this by means of his intellect alone, which enables him
with an unchanged body still to keep in harmony with the changing universe.
From the time therefore, when the social and sympathetic feelings came into
active operation, and the intellectual and moral faculties become fairly
developed, man would cease to be influenced by ‘natural selection’ in his
physical form and structure But from the moment that his body becomes
stationary, his mind would become subject to those very influences from
which his body had escaped; every slight variation in his mental and moral
nature which should enable him better to guard against adverse
circumstances, and combine for mutual comfort and protection, would be
preserved and accumulated; the better and higher specimens of our race
would therefore increase and spread, the lower and more brutal would give
way and successively die out.”

(Quoted from Hardy A (1984). Darwin and the Spirit of Man. London: Collins. P.
75-76)

Thus now with the appearance of man on earth, the direction of evolution has
become intellectual, moral and psycho-spiritual. This being so, to meet the
Survival of the Fittest criterion, evolution of mankind necessitates evolution of
consciousness and for that none other than India would prove to be the best source
of information and guidance. Arnold Toyanbee in this context, rightly says that,

"It is already becoming clear that a chapter which had a Western beginning
will have to have an Indian ending if it is not to end in the self-destruction of
the human race. At this supremely dangerous moment in history, the only
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way of salvation for mankind is the Indian way.” (Dr Arnold Toynbee,
British Historian) o -

In this global context, study and research of consciousness is the Responsibility of
Indian scholars. And if we apply Maslow’s words, we can say that

“This is a responsibility to the human race and it should give the
Indian Scholar a SENSE OF MISSION and a WEIGHT OF DUTY beyond

those of other scholars.’

Modern Man’s Predicament, Existential Crisis & Need for Spirituality
and Consciousness Research:

19



<2>. The Agents of Consciousness

Dr. Vishva Mohan Thakur, MD (Psychiatry)
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I believe that consciousness and its contents are all that exists. Spacetime, matter
and fields never were the fundamental denizens of the universe but have always
been, from their beginning, among the humbler contents of consciousness,
dependent on it for their very being.

The world of our daily experience—the world of tables, chairs, stars and people,
with their attendant shapes, smells, feels and sounds—is a species-specific user
interface to a realm far more complex, a realm whose essential character is
conscious. It is unlikely that the contents of our interface in any way resemble that
realin. Indeed the usefulness of an interface requires, in general, that they do not.
For the point of an interface, such as the windows interface on a computer, is
simplification and ease of use. We click icons because this is quicker and less
prone to error than editing megabytes of software or toggling voltages in circuits..
Evolutionary pressures dictate that our species-specific interface, this world of our
daily experience, should itself be a radical simplification, selected not for the
exhaustive depiction of truth but for the mutable pragmatics of survival.

If this is right, if consciousness is fundamental, then we should not be surprised
that, despite centuries of effort by the most brilliant of minds, there is as yet no
physicalist theory of consciousness, no theory that explains how mindless matter or
energy or fields could be, or cause, conscious experience. There are, of course,
many proposals for where to find such a theory—perhaps in information,
complexity, neurobiology, neural darwinism, discriminative mechanisms, quantum
effects, or functional organization. But no proposal remotely approaches the
minimal standards for a scientific theory: quantitative precision and novel
prediction. If matter is but one of the humbler products of consciousness, then we
should expect that consciousness itself cannot be theoretically derived from matter.
The mind-body problem will be to physicalist ontology what black-body radiation
was to classical mechanics: first a goad to its heroic defense, later the provenance
of its final supersession.
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The heroic defense will, I suspect, not soon be abandoned. For the defenders doubt
that a replacement grounded in consciousness could attain the mathematical
precision or impressive scope of physicalist science. It remains to be seen, of
course, to what extent and how effectively mathematics can model consciousness.
But there are fascinating hints: According to some of its interpretations, the
mathematics of quantum theory is itself, already, a major advance in this project.
And perhaps much of the mathematical progress in the perceptual and cognitive
sciences can also be so interpreted. We shall see.

The mind-body problem may not fall within the scope of physicalist science, since
" this problem has, as yet, no bona fide physicalist theory. Its defenders can surely
argue that this penury shows only that we have not been clever enough or that,
‘until the right mutation chances by, we cannot be clever enough, to devise a
physicalist theory. They may be right. But if we assume that consciousness is
fundamental then the mind-body problem transforms from an attempt to bootstrap
consciousness from matter into an attempt to bootstrap matter from consciousness.
The latter bootstrap is, in principle, elementary: Matter, spacetime and physical
objects are among the contents of consciousness.

The rules by which, for instance, human vision constructs colors, shapes, depths,
motions, textures and objects, rules now emerging from psychophysical and
computational studies in the cognitive sciences, can be read as a description, partial
but mathematically precise, of this bootstrap. What we lose in this process are
physical objects that exist independent of any observer. There is no sun or moon
unless a conscious mind perceives them, for both are constructs of consciousness,
icons in a species-specific user interface. To some this seems a patent absurdity, a
reductio of the position, readily contradicted by experience and our best science.
But our best science, our theory of the quantum, gives no such assurance. And
experience once led us to believe the earth flat and the stars near. Perhaps, in due
time, mind-independent objects will go the way of flat earth.

This view obviates no method or result of science, but integrates and reinterprets
them in its framework. Consider, for instance, the quest for neural correlates of
consciousness (NCC). This holy grail of physicalism can, and should, proceed
unabated if consciousness is fundamental, for it constitutes a central investigation
of our user interface. To the physicalist, an NCC is, potentially, a causal source of
consciousness. If, however, consciousness is fundamental, then an NCC is a
feature of our interface correlated with, but never causally responsible for,
alterations of consciousness. Damage the brain, destroy the NCC, and
consciousness 1s, no doubt, impaired. Yet neither the brain nor the NCC causes
consciousness. Instead consciousness constructs the brain and the NCC. This is no
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mystery. Drag a file's icon to the trash and the file is, no doubt, destroyed. Yet
neither the icon nor the trash, each a mere pattern of pixels on a screen, causes its
destruction. The icon is a simplification, a graphical correlate of the file's contents
(GCC), intended to hide, not to instantiate, the complex web of causal relations.

22
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Mukundan C.R.
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Extensive relevant literature related to ‘“consciousness,” indicate that
“consciousness” was accepted in philosophy and early scientific thoughts, as an
~entity of the universe. Even in the modern philosophical thoughts, consciousness is
referred to an entity, different from matter. Consciousness is also often equated to
the energy, which has been referred in the Quantum theory. It is described as a
form of energy or potential from which life in the material world has formed. The
life energy remains the same, though biologieal cells change and different organs
... In different shapes are formed in various species of animals. What is important is
the acceptance that life in the energy form does not die, when the former decays
and perishes. Consciousness is equated to this energy within and outside the cells
in the body, which helps the body stand up and carry on with activities, and the
body become alive. Awareness has been described as a component of
consciousness. Consciousness is a force, an independent entity beyond matter,
which was encapsulated into matter or a body to become a living being. This is the
line of thinking entertained by some who believe that consciousness may constitute
the quantum material or the force. Consciousness is therefore, the same in all
living beings, as differences are only in the body structures and functions. These
thoughts on consciousness have very ancient origin and they are still supported by
many thinkers and authors. Existence of a nonmaterialistic and nonbiological entity
as a universal force, responsible for supporting life, was accepted from a spiritual
point of view and then from a philosophical point of view. The proposal and its
acceptance are based on the experiential supports for its presence. There is no
scope to consider that the force of consciousness has been different in the different
bodies that it occupies. Acceptance of existence of subtle biological and physical
entities have been always based on the repeated objective verifications of their
presence and effects that may precede, accompany, and follow, and the anomalies
that may occur, when participation of components are controlled. Atoms and their
particles are indeed there and as we have learnt to manipulate them, reconstruct
matter, and use them for release of physical energy, though all these are achieved
mainly in nonbiological materials.
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Consciousness is the word or verbal label used for referring to the idea or
concept of presence of energy as an entity of the universe, representing life, from
which the material universe came into existence, with all the diversifications. The
issues that are considered are the universality of the energy and the association
between life and matter, when it can propel the mater as a living entity. Ideas are
proposed to convey that universe came from nothing, or from a vacuum, though it
has limitations as shown to be present in quantum vacuum. What is truly important
in this endeavor is an attempt to propose and prove that life is a separate and
independent entity and it cannot be considered an outcome of chemical or physical
changes that occurred in the matter.  Philosophically, consciousness was
considered an independent entity and all forms of energy emanated from this, as
mentioned about Parabrahma. People matched this energy with soul of the
individual, and an individual ceases to live when consciousness leaves the body.
Thus consciousness was considered as everlasting force, which could survive even
after the destruction and decay of the body. The related ideas supported the top
down philosophical view that we have always entertained about the presence of a
super power creating the universe and managing the business of running the world.
The game changes altogether when the same word “consciousness” as used in
philosophy, is used to refer to a state of wakefulness in all living beings, especially
animals and human beings, which needs to be studied from a scientific perspective.

The most difficult aspects of perception and knowing of the universe were
related to the differences in perception and knowing, even though knowledge was
always elicited from the perceptual notions received. Knowledge was only
information, obtained through sensory-motor experiences and their semantic
interpretations, and knowledge always helped control and executions in further
sensory-motor processing. Knowledge provided information drawn from sensory-
motor signals regarding relationships of the components of the universe. The
relationship are to be always measured in the dimensions of space and time. Even
though all space and time measured have been always related and limited to the
difference between two or more points in space and time, we developed an
illusionary notion of infiniteness of space and time and that matter exist in space
and time. These illusionary notions of space and time, in turn, influenced all our
thinking strategies, and we accepted infiniteness of space and time as an absolute
condition of the universe. All human senses indeed have limited capacities to look
into space an ad time, which are in fact, inferior to that of many animals on the
earth. All philosophical thoughts about the origin and the existence of the universe
have been intensely influenced by consideration of these illusionary notions.
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The physical universe is composed of multitudes of matter and energy, and
the concepts of space and time emerge when we try to identify and measure them.
What is compelling and unavoidable is the fact that as we measure any aspect of
the universe, we have to carry that out across space and time. There is no better
definition of space and time than the classical ones used in the theory of relativity.
Space can be defined only as the difference between two points, and time is the
difference between two events. We define and decide space and time as per our
convenience according to personal and/or scientific preference. Space and time are
not there if we are to consider only one point of space and only one event. Space
~ and time are two essential characteristics with which we present and study matter.

All variations in the matter are across space and time, and we have no means to
conceptualize matter or energy outside space and time. Space and time are
therefore the property or characteristics of reality, which is matter. These two
domains represent the continuation of matter. All human ideas are drawn through
human sensory-motor systems and hence whatever we conceptualize of the
universe are relative to the space and time considered, which cannot be handled
outside the sensory-motor limits. We can indeed propose and make attempts to
semantically create information about the universe or the matter in imaginary space
and time that we may experientially or experimentally handle. For example, we
can arrange words and say that an animal is black as well as white, or that an
elephant is riding a mouse. This can only be the expression with words or lines of
drawing knowingly arranged, or thinking of a psychotic mind, which has lost
contacts with reality. That is what we consider an ultraparadoxical state of the
mind, as opposite values and qualities are taken for simultaneous consideration.
This is indeed reflective of a very significant functional capability of the brain-
mind, that it can arrange words sequentially with or without creating a meaning, or
create a meaning which may instantly be unreal, or later proven to be real.
However, the words and their meaning are made when one thinks over them or
attempts to convey the meanings or ideas to another brain-mind, whether the other
brain succeeds in recreating the same effect or not. There is no way to create a
physical reality outside the physical principles of reality. But we may believe that
we have created an idea outside reality, as we speak of the black and white object,
and we may remain unaware that the mind that created such idea has already
broken down and it has no real contacts with the universe. The material world and
all forms of energy can be measured and known only in relative manner, and we
label ourselves alive, conscious, and wakeful, when we can make those reality
contacts, make semantic interpretations, and respond to them, as and when needed.
There is no way brain-mind can know or make contacts with reality without
moving, i.e. changing space and time coordinates. It appears that this knowledge
was partly conquered by the ancient minds when they proposed the concept of
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Parabrahma. It is indeed an extraordinary suggestion semantically made by the
human brain, even though the world created using those words cannot exist. It is
true that the material world, the brain experiences is constituted by a spectrum of
things that continuously vary in many respects. Space and time do not change on
their own, it is a semantic fallacy, as they are not physical entities or properties.
As matter continues in the same state or changes, both occur in space and time,
another semantic way of expressing the same is to say that changes take place
across space and time. However this would not mean that changes are taking place
across domains of space and time. If there are no changes, there is no space and
time either. When the live body of a man perishes, his space and time are over.
His memories may continue in other minds, as long as they live. Immediate and
distal effects of his actions may be experienced by those who survive him. There
is also transfer of important signals with immediate and distal effects, transferred
from one body to that of an offspring, which serves as transfer of biological
memory.

The brain can create semantic relationships of sensory-motor experiences
that occur within and outside as well as those which it imagines. We have learnt to
experimentally and objectively verify these relationships, which prove the logics of
the proposed relationship, and multiples of their close and distant psychobiological
effects. The world and its reality components that we believed to have existed,
before we developed the ability for objective verification, were only experientially
verified and semantically explained. The question is about the veracity of the
logics used for experiential verifications and explanations, as many of them may be
unreal producing a world of fantasy. This is important as experiences are always
influenced by suggestive effects of external influences and we have good amount
of verified results of how hypnotic suggestions can alter perception in an
individual. Critical thinking ability of the frontal cortex can be completely
inhibited through such suggestions. Our own study using hypnotic suggestion has
shown that amplitude of P300 ERP components representing recognition could be
suppressed or increased using appropriate suggestions when the stimulus requiring
recognition was still present or its intensity was decreased respectively, even
though the sensory registration processes remained unaffected. Objective and
repeated experimental verification is the foundation of scientific postulations,
which cannot be substituted by experiential effects. Experience has its own value,
as life i1s constituted, made exciting and meaningful by experiences and
experiencing is the only subjective method of reality verification. An experience is
not mere a realty contact or engagement, but full of emotional effects and their
semantic effects, goal directed navigations which may be full of adventures and
excitement, and meaningful achievements of goals in life. The experience of
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living is therefore the greatest asset of life for each human being, as he could
semantically interpret and define life as a saga of achievements, adventure,
pleasure, and happiness. The need to survive and survival are only physical
reality, everything else in life is semantically interpreted, created and controlled by
emotional experiences. Each individual indeed has an option to define what he
wants to experientially achieve in life, and work for achieving health, wealth, and
happiness, while enjoying living.

Consciousness that we speak about in neuroscience is totally a different
functional state of a living being. If we want to refer to life as a force, present in all-
living beings, it is indeed a great theoretical proposal. It is understandable that
ancient minds were able to create such an idea, as they had relatively no
knowledge of the biological systems and the role of the brain, and the significant
differences in the capabilities of brains across species including that of human
beings, as we understand these today. Living became the center of attention and
curiosity in the ancient minds, as they considered life as a force encapsulated in the
body. Life was conceptualized as an entity, which they equated to consciousness.
There is no doubt that knowing about the presence life and learning to master and
control life are still the greatest challenges. It is still beyond the scope of scientific
studies and explanations, and we are probably in no better position than the ancient
minds in explaining the origin of life. What is still not accepted by many is the fact
that the human mind has developed the potential to define purposes and goals in
life, and can learn to create methods to achieve those goals and work towards it.
Many of the human minds, expect someone else to tell them and guide them in life.
This approach necessitates that life is separated from matter, but biology has
significance only when it is alive. If life is a separate entity and a singular force,
differences in the body structures and their functions are irrelevant as all forms of
living beings share the same life force — consciousness. Consciousness has no
contribution to the extensive variations across species of animals including human
beings, or to the differences within a group of species. These difference originate at
a biological level of functioning among the living beings. Biological differences
need to be studied as a scientific discipline and scientific inputs from all disciplines
of knowledge may be needed, to recognize the beginning of life and biological
growth and functions that each living being learns to master. Changes that occur in
the biology of the body, which perishes after a span of time are to be estimated
independently. We have not differentiated life and identified it as an entity or
force, separate from biology in a live system.

Knowing that consciousness is a life force with independent existence,
separate from the mater of the universe, is not only amazing but also mystifying
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and intriguing. Any discussion on consciousness, from the point of view of
neuroscience has no relevance in this context. On the other hand, we are also
inspired and continuously challenged by the scientific knowledge in the domain of
the neurocognitive processes which occur with and without awareness of the
inputs, and the outputs from the body, brain-mind. In neuroscience, first of all,
consciousness is not a force. We only refer to conscious processing, for referring to
the use of personal controls knowingly used in processing inputs and outputs. A
living being is considered conscious if it can carry on interacting with the external
world and internal conditions with available sensory-motor processing abilities.
Responding is controlled by sensory inputs, whereas actions are initiated by need
states. Response may also be initiated without perception and awareness of
perception, when they are initiated from memory or experiences. On the one hand,
the brain attends selectively to sensory signals arriving from outside or generated
within the body, and on the other hand the brain attends to information retrieved
from memory. We call the later remembrance of autobiographic episodes, which
is different from mere knowing or recognizing. Parts of the frontal brain
(orbitofrontal cortex and anterior cingulate) function as controlling systems,
whereas other centers remain and function as controlled systems. The controlling
systems keep the controlled system under the inhibitory control, which use thé
inhibitory controls, as needed for the regulation of motor outputs, instinctive
behavior, sensory inputs, and emotional arousal and its effects on behavior.
Signals from the external world enter the brain in a sequential or simultaneous
manner and the human brain has developed extensive processing capabilities based
on the nature of signal flow into the brain. We have thereby a sequential
processing method, different from simultaneous or parallel processing method.
Neural cells develop both these methods through intensive training. These are the
two major neural methods used for signal processing in the brain to interpret and
create meanings of all signals arriving at the brain. Responding and acting have
turned into two major domains of behavioral programming, resulting in learning
piloting and navigating methods. Piloting needs feedback from the stimulus or the
external world that controls the movements, whereas navigation uses a feedforward
method allowing the brain learn to define purpose for actions, identify goals to
achieve for serving the purpose, and plan, anticipate and execute the action plans
for achieving the goals. The brain even learns to redefine goals and action plans as
per the anticipated and actual effects. The brain learns to create meanings in a
critically sequential manner, which allows it to know and master the physical laws
that govern any change in the universe, and which enables the brain to create new
strategies of controls and thereby create new realities in the universe. Sequential
interpretations are the major semantic strategy used by the brain. Thinking,
speaking and writing allows to arrange words for creating sequence of effects,

28



which one wants to create and communicate. The brain can monitor its own verbal
creations and become verbally aware of the meanings created. Verbal awareness
allows the brain to monitor its own semantic creations and know its own analysis
methods and meanings created for making critical judgments about the
appropriateness of the sequences created, using which the brain learns to critically
rearrange the sequences of signals and create new and accurate meanings from
them.

During the developmental states, each brain learns to be emotionally
aroused, and also learns to control the emotional arousal. The brain learns these
mainly through social conditioning in the early years of growth, so that a child
learns to control the automatic neurogenesis or initiation of actions and responses.
Development of thinking ability allows ability to create semantic relationships for
understanding the functioning of the universe. When rational thoughts are created,
they help to create new realities and even use them to change the world around us.
This also allows the human brain create pure fictional ideas and imaginary world,
entities and conditions, Today we enjoy them as science fiction. These are the
instances when virtual realities may later become real. Rationality is one thing
which we cannot dispense with in such creative efforts. The pattern of neural
activation seen in the brain during engaging with realities, is also created when the
brain is imagining the same experiential episodes as in remembering past
autobiographic episodes. Brian activation in real and virtual engagements with
reality resemble each other, induces many to spend their lives in fantasizing rather
than encountering reality. Experiencing is indeed the only form of subjective
reality verification method, which we all use moment to moment in the real life.
However, the knowledge derived from such experiences may be erroneous as the
relationships are understood based on the knowledge base available in the brain.
For derivation of accurate knowledge, the relationships must be objectively and
independently extracted and recreated, which is the basic rule of a scientific
paradigm. It is indeed true that more and more people are leaving scientific
engagements with reality, as they find engagements with virtual reality are equally
fascinating for the brain. Addiction with virtual reality has long historical roots
with human beings, which is described as “Maya” in Indian thoughts. It is now
increasingly seen among the young, who enjoy engagements with virtual reality
that they easily create for themselves. Human beings have always enjoyed living
in virtual world and they have created beautiful and torturous empires and forces,
and the game of controlling and governing the self and others replaces
engagements with reality.
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In the context of discussions on Consciousness,the question which has been often
raised is about the role of Space and Time for body, mind and soul. Before going
into the intricacies of these concepts,let us briefly try and understand the enigma of
Time, purely from a scientific perspective.

The often raised questions about time are, is it real? is it reversible? can one travel
back in time? Are the Physical laws eternal? In the following an attempt is made
to raise the fundamental question of what Time is understood to be in Science, and
how it is incorporated in the analysis of events in the Universe we are aware of.
The subjectivity of Time endorses the observer’s limitations in drawing
conclusions about the laws of Nature. The arrow of Time is a reality which tells us
about what one means by progress in understanding of Nature and its laws, which
may or may not be eternal.

Time, the most enigmatic of all concepts, perceived by the human mind is as
elusive for definition, as its role in our lives.Our perception of time depends upon
the change we notice, the change that happens at the same location.As one knows
that there is nothing fixed in space,the same means point of location to fixed to
itself, thus implying that the change one refers to is purely subjective. The events
of experience, recorded as an ordered sequence, past, present and future, defines
the notion of time. With this proviso, an objective definition of time may not be
practicable.

While Newton considered time as an absolute entity, as something without relation
to anything external, he also defined the notion of “duration” calling it common
time, which helped him in defining the laws of motion, which involved the rate of
change of position of a body. It is ironical that though Newton had accepted the
notion of relative motion, he did not see the consequence of this on the
measurement of duration, which Einstein later clarified and reduced the role of
time from its pedestal and gave it the same status as that of space combining the
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notions of space and time to space-time.

As Observation implies, communication of information between the observer and
the observed, it is natural that the notion of Time gets intermingled with
propagation of information and limitations of its measurement one can achieve.
An important danger one has to reckon with at this point is the distinction
between the physical measurement (using appliances) of time and the
psychological perception of comprehension by the ‘Mind’. For the present, let
us restrict ourselves to the discussion of the Physical measurement of Time.

The main distinction between the views of Newton and Einstein, comes in the
wake of the fact that Newton, who considered ‘Action at a distance’, had no
restriction on the velocity of information propagation , which allowed events to
happen at varied different locations in space at the same ‘time’ for all observers, a
notion which Einstein rejected, and restricted the propagation of information to a
finite velocity, the velocity of light ‘c’, (electromagnetic signal) and further stated
that ‘NO physical ‘signal can travel faster than ‘c’. This restriction, immediately
rejects the notion of simultaneity for observers in different states of motion and
further results in the measurement of duration getting to be different for different
observers depending upon their velocities. This is the notion of ‘time dilatation’, a
concept which got established by the experiments too.

It is interesting to mention at this point that the notion of time dilatation, seems to
have been appreciated and accepted by the ancient Hindu notion of time as is clear
from the following:

“ Where as the measures of the day, hour, and second have been understood
universally with respect to celestial motions of Sun, Earth and Moon, there seems
to have been scales of measuring duration ranging over a huge scale encompassing
the micro to macro. The lowest being a ‘kshana’ or a nimisha, which is the time
lapsed for twinkling of an eye and the largest being a Kalpa, defined as 25 years of
Brahma, with one day of Brahma being equal to 8,640,000,000 years of humans.
Further, a few years of humans was considered as a few kshanas for devas. Apart
from this the notion of cyclicity of time is expressed as time being an endless
procession of creation, preservation and dissolution.. with the Cosmology
embracing units like truti lasting 1/1,000,000 th part of a second and a maha
manvantara lasting 311 trillion years.”[ Essentially time is different for different
beings, ie humans, Brahma and Deva, because they are moving at different speeds
with respect to each other.]
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Advanced technologies have developed aids to measure Time in very minute
intervals as Nano and Pico seconds. How many can even picturise such intervals?
The accuracy of measuring such intervals in normal human life is almost meaning
less. What about a virus or a bacteria whose entire life may last only that long.

Doesn’t this make one accept the notion that TIME is neither Eternal nor
independent of the individual?

In some minds this could raise the doubt: Is Time Real?

As mentioned earlier, if Time is related to experience then it is as real as the
experience itself, because one measures its passage with reference to the
experience

Even the perception of duration significantly depends upon how one considers
the importance of the event as very often we try and tend to forget unpleasant
moment as something which happened long ago thus pushing it away from the

Mind.
Apart-from these conceptual questions about Time, what is important to understand
is the direction or flow of time which is always in the forward direction. This is
termed as the ‘Arrow of - Time’, a term coined by sir Arthur Eddington in 1927,
with which one distinguishes, Past, Present and Future. In order to appreciate the
relevance of time order, it is useful to look at what one calls a Light cone structure
in Space-time, as given by Minkowski, which splits the space time into two
regions, the past and the future, showing that history of all particles come from
past to present and go to future, staying within the light cone.

The fact that the light cone structure is symmetrical about the point O indicates
that in principle, thec laws of physics are time symmetric. Does it mean that one
can go back in time to re experience the past? Unfortunately, Not!

One of the most fundamental of physical laws attributed to Nature is the
‘Conservation of Energy’, and associated with it are the first and second laws of
thermodynamics, which say that, Energy cannot be destroyed or created and if a
system is isolated, (no exchange of energy between itself and its surroundings),the
potential energy of its equilibrium state will always be less than that of its initial
state. The statement can be understood in the following way.

Any isolated system, has to use its energy content as best as it can for its evolution
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from one state to another till it settles down to an equilibrium state If the initial
state of the system is said to be in an ordered state its evolved state would be
considered as in a disordered state. Consider a drop of milk put in the middle of a
teacup att=0.

As time passes it spreads slowly with particles of milk executing random walk.
After sufficient time,when the entire system approaches equilibrium, the milk
particles will be distributed over the entire volume ,but completely in a disordered
way. Now, however long, we leave this system, it will never return to its original
. state, with tea and milk separated and milk particles aggregating to form the
original drop.The degree of disorder is known by the name Entropy and thus the
transition from order to disorder evidenced in the above experiment is termed as
the increase of entropy. While this is happening some of the internal energy of the
system gets utilized, and thus the potential energy of the equilibrium state will be
less than that of the initial state. As in this case the system by itself can never get
back to the initial state the process is ‘irreversible’, and has increased Entropy.

The above phenomenon of increasing the entropy of a system is known as due to
thermodynamic arrow of time. Similarly one has the Cosmological arrow of time,
which deals with the expanding Universe scenario, from the event of the Big Bang,
which is considered as the beginning of Time, going forward with the expanding
Universe, again indicating the increase of entropy as all matter move away in the
form of clusters of galaxies, and continue being so as depicted by the cosmological

red shift.

One also distinguishes the Psychological arrow of Time, as it is associated with the
perception of an individual, and is purely subjective as it is related to the changes
and experiences of the individual. Here again the direction is from past to future
for all material bodies. How far can one quantify the comprehension of Time by
the Mind? One may argue, that an individual’s Mind can transgress this restriction
as one can in principle go back in time in his/her mind to recollect the events past,
but one cannot relive that experience or alter it to change the history. For matter in
bulk, Conscious meaning of Time has to agree with the other two arrows of
moving from past to future through the present.

Universe as we see today seems to have had a beginning called the BIG BANG,
when all of Space, Time and Matter (Energy) came into existence. With time, the
matter started expanding and created Space and the way the processes happened
with matter in space and time expressed in terms of Mathematics are, what we call

the
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LAWS of NATURE

Our present understanding of the Universe, can be extrapolated to the time 10°
*secs to the future of the Big bang only.Thus our Laws cannot be called Eternal
because we have NO framework to understand how Matter/Energy behaved
between time ‘0’and 10 *secs. Only when we get new evidences and be able to
bring the physics into mathematical structure for this period, will one be able to
clarify whether the laws that we perceive today as Basic Laws are indeed the laws
that govern the Universe for all times!As Time itself is relative, the laws expressed
through the history of observations, are bound to be considered as Ever Evolving.

Finally, Mind and Comprehension which perhaps are the two essential
elements along with Space, Time and Matter, that feature the knowledge of
“Consciousness”, need deep analysis, Mathematically, Linguistically and
Symbolically from different approaches, in a manner, be it Scientific, or
Artistic or Spiritual.

This is just a beginning-One needs to go still very Far!
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1.Introduction

The Jaina doctrine of Anekantavada states that all objects in the universe
possess an infinite number of modes (paryaya) of existence which coexist in
everything but manifest at different times under different conditions. One may
observe a thing or situation from a particular perspective at a particular time but
that does not tell everything about it. Each view is only one aspect of it and
some of these descriptions may prima facie be mutually inconsistent or
contradictory, but different views are basically complementary and, all
together, give a more wholesome understanding of real nature of the object.
This theory has been variously called as non-absolutism, multifacedness,
multiplicity, relativism, non equivocality, pluralism, contextuality, non-one
sidedness etc.

Syadvada a corollary of Anekantavada, emphasizes that every statement is
only partly true and must be qualified by its context or perspective. One may
visualize.a given thing or situation from any one of the stand points (nayas). No
description is complete or wholly true and must be qualified by the statement
that "it is perhaps like this". The only statement one can, therefore, make with
certainty is that no description is certain or complete. Syadavad can thus be
called the theory of contextual perspective.

Science is based on the premise that the knowledge about a "thing"
can be classified as known and unknown. As the study progresses, unknown is
transformed into known, and gradually everything becomes known. In contrast,
Jainism classifies knowledge as known, unknown and unknowable (by sensory
organs). Combination of these possibilities about an object logically leads to
seven (and only seven) modes of its existence termed as Saptabhangi: May be it
1s like this; maybe it is not like this; May be it is like this and yet it is not
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entirely like this; May be it is indescribable, May be it is like this and vet it is
indescribable, May be it is not like this and is indescribable, May be it is like
this, and it is not totally like this and is indescribable. The concept of probability
is ingrained in these seven possibilities.

For over a millennia, the Jain logic based on Anekantavada, Syadavada and
Saptabhangi provided the foundation of Indian logic, though remained in
isolation, till scholars like J.B.S Haldane (1957) and P.C. Mahalanobis (1954,
1957) realized its importance in terms of theory of statistics and probability and
D.S. Kothari (1985) found its predictions similar to the quantum theory, in
context of wave-particle duality. G.N.Ramachandran (1980,1982,1983), in a
series of papers used Syad Nyaya system (SNS) for developing computer logic
and worked out a new formulation of Sentential Logic and its isomorphism with
Boolean Algebra.

2. Limits of knowledge: The Jaina Theory of uncertainty

The main question is whether everything can be known about everything or
knowledge has any limitations. It has been realised, in view of recent
discoveries of modern science, that knowledge has severe limitations as
discussed in Godel’s Incompleteness Theorems which explain limitations of any
methodology to understand reality. Godel’s incompleteness theorems illustrates
our inability to completely understand the truth of nature or reality. In fact there is
much in common between Incompleteness theorems developed during the past
century and Syadavad, propounded over 2600 years ago. In view of the above
discussion, any decision must take into account the multidimensional aspects of
nature and hidden, not yet manifested aspects; otherwise it will lead to erroneous
results To illustrate the limits of knowledge, we cite two simple examples here.
Because of the finite velocity of light and expanding universe, we will never be
able to observe or know what lies beyond the horizon, which is defined by the
distance light has travelied over the age of the universe. Also as we learn about
the brain, this information evolves the brain itself and we will never be able to
know the state of brain completely; we can only know the previous state of brain.
Consider two other simple cases here : an electron and water. An electron for
example has mass, charge, spin, magnetic moment etc. But by observing these
properties we can never find out that electron sometimes behaves like a wave.
Similarly water has colour, molecular = structure, boiling point, freezing point etc.
However, it also has other properties because of which it is so critical for all life
processes. Simultaneously it has interesting effects on the human body under different
circumstances. Hot water is good in winter but cold water is good in summer. Thus
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one should understand different aspects of water and one should realize that
whenever, one is describing a property of water then due to limitation of language and
representation of knowledge and the context, it is not possible to describe all its
aspects. The theory of Anekantavad and syadavad have found  practical
applications in almost all spheres of life such as personal, family and social
relations and led to the concepts of tolerance, compromise, forgiveness, and
mutual respect for each other's views and is essential for harmonious living.
These aspects will not be discussed here and we will confine to the concepts of
Jain philosophy in relation to the principle of knowledge, complementarity,
quantum mechanics, wave-particle duality, probability and statistics.

2.1 Knowledge and Godel’s incompleteness theorems:

We generally feel that mathematical representation of various scientific facts
make our knowledge more precise and accurate. However, from the theorems
which have been proposed by Kurtz Godel, we find that mathematical
representation of any physical reality limits and actually reduces our knowledge
of that reality. Complete knowledge must necessarily have its foundation in an
unexpressed, unmanifest field of intelligence.

2.2 Godel’s first incompleteness theorem

This theorem says that the truth of a formalism (which describes any phenomenon)
cannot be proved. Thus no finite expression of mathematical knowledge can ever
provide a basis for comprehensive knowledge even of the elementary properties
of the counting numbers. Thus if one starts with a collection C of symbolic
mathematical (or any other) axioms which is specifiable by a finite number of
mechanical rules, and if C is consistent, then there will be a true statement about
the counting numbers which can not be proved from the axiom C, using the
standard rules of mathematical logic. The proof of this theorem shows that from
C one can construct a sentence S in the simple mathematical language of
elementary number theory whose meaning is : This sentence is not provable
from C. Once S is constructed it follows easily that S must be true but not
provable from C. Thus on the basis of any finitely specifiable collection of
axioms C, one cannot prove all true propositions about the counting numbers.

2.3.Godel’s second incompleteness theorem
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A formal language (mathematical or any other) if consistent cannot define its own
truth i.e. the definition of truth for a theory must be of a higher order than the
theory itself. We can also say that the consistency of any specifiable collection of
axioms can never be established on the basis of mathematical arguments which
can be justified by these axioms. Thus to establish the validity of any single
mathematical system one must necessarily utilize a more comprehensive system,
to validate the latter system one has to investigate an even more comprehensive
system. These two theorems clearly shows a need for a concept of consciousness
which may provide a better description of reality.

2.4 Multi-dimensional nature of reality and interaction among various parts
of reality: ‘

All living beings and non-living beings are interconnected (or entangled) among
themselves in a highly dynamic way, according to the Jaina theory of mutual
dependence aptly described in the sutra Paraspropgraho jivanam. The Universe
is made of different parts which are influencing each other through complex
interactions. Thus in a brain, various thoughts interact among them and one or
few thoughts dominate at a given instant. After some other time, some other
thoughts dominate one’s mind. So decision taken on the basis of first thought
may not be meaningful at a later time. Hence as an application of syadavad, a
decision taken on the basis of an instantaneous impulse may not give a correct
decision. A wise decision is not made on instantaneous thoughts but on the basis
of probabilistic thoughts, considering what could happen in future. Such a
balanced decision will be more everlasting and fruitful in the long run. In a series
of articles, Shamni Shashi Pragnyaji (2014) has discussed this concept in great
detail and has applied in various fields.

3.1 Anekantavad as a physical reality

Anekantavad is not merely a philosophical doctrine but a physical reality,
giving the correct description of nature of things. In comparison, science gives
only a partial description of objects depending on what is being observed and
the technique employed for the same. Yet, to understand the principle of
anekantavad scientifically, we take recourse to quantum physics. As mentioned
earlier, it has been shown experimentally that a photon (or electron) sometimes
behaves as a solid material particle and sometimes as a wave, similar to the
ripples that are created on the surface of water in a pond when a stone is thrown
on it . They manifest as a particle or a wave depending on the experiment one sets
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up, or essentially what an observer wants to observe. Each experiment, thus,
gives only a partial view and all views taken together take us nearer to the real
nature of the particle.

3.2 Gross and subatomic worlds:

Quantum physics divides the universe into two parts, the gross (macro) and
subtle "micro" . The macro world (galaxies, planets, rocks, dust and the objects
_that * can be seen with unaided eyes ) are governed by laws of classical physics.
Micro-world (atoms, elementary particles etc that cannot be seen without
employing a magnifying device (such as an electron microscope ) are governed by
the laws of quantum mechanics. The laws of classical and quantum mechanics are
quite different. The gross matter has only a limited number of properties. For
example, things we see around in daily life exhibit only a few properties like
weight, volume and shape. Even though the gross matter is made of protons,
neutrons,  electrons etc, their existence cannot be perceived directly. As we
closely examine these subtle entities of matter constituting the micro- world,
they exhibit additional properties, such as electric charge, magnetic moment,
wave—particle duality etc. The essence of this discussion is that in the domain of
elementary particles, as one goes to finer and finer constituents of matter (from
atoms, to protons, to quarks, and so on), it exhibits increasingly newer and more
complex properties or attributes (quantum states). It is difficult to perceive all of
these attributes at any given instant in gross matter, although they coexist all the
time. It is not possible to comprehend or quantify all these states at all times,
because they manifest differently at different times under different situations. This
is the true nature of reality. According to Jain concept of matter, as we go down
in size, paramanu', the smallest particle of matter ( which is not the same as an
“atom” in modern physics), may have infinite attributes that are impossible to
comprehend. This is neither a limitation of the instruments (or the technique
employed for measurement) nor a limitation of the experimental prowess or
analytical ability of the observer (consciousness), but is due to the inherent nature
of things which prevents them to exhibit all their properties simultaneously at any
given instant of time. Understanding the true nature of an entity requires
consideration of all of its attributes that represent the manifold aspects of its
existence (paryaya) for a complete description.

A recent development in this context is the Orch-OR theory of Hameroff and
Penrose (2014) where they put forward an idea that nature is neither deterministic
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nor random but is uncomputable, an idea which is against the concept from
artificial intelligence that human understanding is completely computable. It is
based on a concept that space-time geometry can have information in spin foams at
Planck’s level when we talk of quantum gravity. A possibility is there that one can
a process of reduction of a quantum superposition state at his level and this
reduction is governed by this information, which we cannot control. A similar
objective reduction takes place at brain level through what are now known as
tubulins, the quantum systems operating within neurons through microtubules. The
two objective reductions are related with each other. Again the uncertainity in our
knowledge is reflected at very micro level.

3.3 Anekantavad and the principle of Complementarity:

Scientifically, the closest approach to understand anekantavad is by the
“principle of complementarity”, which is the cornerstone of modern physics.
Neils Bohr, who propounded the basic principles of quantum mechanics, had
difficulty in explaining the behaviour of certain particles in the micro- world,

- particularly  the observed phenomenon of particle-wave duality, which
apparently seemed contradictory to common sense since it was presumed that a
photon or an electron, a material particle can not be a wave, which is only a
vibration. The two are fundamentally different. An entity can be one or the other
but not both. Bohr explained this seemingly contradictory behaviour by stating
that the two are actually complementary aspect of their true nature. He used the
Chinese concept of Yin and Yang, which have opposite characteristics (color,
orientation, eyes etc of the fishes) but coexist and both together represent the
whole. Anekantavad goes a step further and states that is not just the duality
(such as particle and wave nature of the elementary particles) which needs to be
explained but many (anek) or even infinite modes of behaviour that are
manifested when one goes to more subtle, smaller constituents of matter,
ultimately to the level of indivisible paramanu.

Anekanta not only accommodates but takes a synergetic view between
seemingly contradictory propositions in several aspects of micro- world, mental
perception as also in the spiritual domain. It also leads to the concept of
avyakta or inexpressibility of certain states. Science has progressed on the
assumption that everything is logical and expressible and does not permit
inexpressibility of any characteristics. In contrast anekanta emphasizes that
some of the aspects are indescribable or inexpressible. Questions which cannot
be answered unambiguously, either in the affirmative or negative, such as the
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existence of soul, can be dealt with in the framework of inexpressibility. In
essence, Anekanta is a multi-view perception which does not arise due to
limitations of consciousness to perceive all the aspects of the physical world
completely, but represents the true nature of things.

Anekantavad has many corollaries for its practical application and we discuss
two of them, syadavad and saptabhangi here.

In a very recent study, Moxi Shah (2014) has further extended the ideas of
quantum mechanical theories of causality, complementarity and uncertainty and
compared them with the three theories of Jainism such as karmavada,
anekantavada and syadvada respectively?. She has compared the theory of
causality with karmavada, complementarity with anekantavada and uncertainty
with syadvada and tried to analyze the problems encountered in the field of
quantum mechanics and Jainism and found similarity in these fields.

4. Anekantvada, Syadvad’ and contextual relevance:

Syadavad is based on the concept that nature is a multi-layered system and is a
consequence of the fact that part of the truth (property) invariably remains latent
and thus indescribable. In other words, one can state that all aspects of reality
are contextual and there is no unique, absolute, complete truth and some
element of truth exists as latent in every realization (or proposition) of reality.
One may be closer to the truth when one qualifies a particular perspective by
saying that perhaps this perspective too may be correct. It does not mean any
doubt, confusion, ambiguity, or uncertainty but makes our understanding as
certain as it can be. Since all propositions are contextual , the only statement one
can make with certainty is that no proposition is absolutely certain. This is the
way one can define syadavad or the Jain Principle of Uncertainty, which of
course is different from the Heisenberg’s Principle of Uncertainty in physics.

Syadvad states that the knowledge about a "thing" depends on the perspective of
the observer. Perspective of a thing depends on the mental "frame" (of reference)
of the observer. The same observer can have different perspectives at different
times, depending on the state of his mind.

5. Saptabhangi, wave- particle Duality and contributions of D.S.Kothari

The existence of these seven states of elementary particles can be demonstrated
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by the phenomenon of particle-wave duality exhibited by an elementary particle
(say an electron) at a particular instant. = Both Saptabhangi and quantum
mechanics are characterized by seven possibilities, viz. it is a particle; it is a
wave; it is a particle and yet it is not just a particle (indeterminable); it is a wave
and yet it is not just a wave (indeterminable); it is neither a particle nor a wave;
it is both, a particle and wave; and its state is indeterminate ??. This has been
succinctly explained by Dr. D.S. Kothari in terms of quantum mechanics in
his essay on *“ Complementarily principle and Eastern philosophy” through the
example of a particle in a box which is divided into two compartments (A and B)
by a partition with a hole in it. In accordance with the particle-wave duality, the
particle (say, a photon or an electron) can either be in compartment A, or in
compartment B, in A and still not only in A, in B and still not.only in B,
neither in A nor in B but somewhere else (outside the box), in A as well as in B
and in an indeterminate state (avyakta). The same scenario emerges from
quantum mechanical considerations, as has been shown mathematically by
considering wave functions that describe the behavior of the particle.

Thus in the case of an electron behaving as wave as well as particle, one can
think of following possibilities (Kothari D. S. ....):

. May be Electron is a wave.

. May be Electron is not a wave ( but a particle).

. May be Electron is both a wave (and a pérticle).

. May be Electron is indeterminate.

. May be Electron is a wave and is indeterminate.

. May be Electron is not a wave and is indeterminate.

May be Electron is wave, and is not wave (particle) and is not determinate.

Thus saptabhangi introduces the concept of indescribability (avyakta) which
states that some of these seven states are indeterminate. This concept of avyakta
is scientifically somewhat intriguing as it means an indeterminate , indescribable
or unmanifested state.

6. Syadvad and Logic
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Thus there is clear limitation of knowledge. Though the unknowable can be
experienced, it can not be described. Language is incapable of describing it and
this knowledge is beyond logic.

G.N. Ramamchandran, tried to formulate it in form of Boolean Algebra.
Ramachandran, (1981;1982a,b.) We discuss a few paradoxes here which were
known to the Greek philosophers and known by their names. A solution to these
paradoxes can be found within the framework of Saptabhangi.

6.1 Resolution of paradoxes

Many paradoxes can be understood in terms of saptabhangi. We just illustrate it
with the case of Cretan Liars paradox. The "A man says that he always tells a lie.
what he said is true or false?” One can not answer it without contradicting the
man’s statement. See the following example also, where one starts with “x is not
true” and one concludes that “x is true”
. Suppose: 1. x ="x is not true" Then: 2. xis true if and
only if "x is not true" is true And: 3. x is true if and only if x is not
true Therefore: 4. Itis not true that x = "x is not true" (QED)

By using the options given by saptabahangi, it can be said that either it can be
true or it can be false or it can be indescribable and other combinations thereof
given by the seven possibilities described above.

1. In spite of the same name, the Jain paramanu which is dimensionless is not the
same as the paramanu (atom) described in modern physics .

2. In a nutshell, Anekantavada emphasizes that this is true (but only partially)
and that also is true. Contrasting it with the wupanishadic concept of neti, the
existence of God in every conceivable manner and mention it in the negative
“Neti , Neti”, implying (that God is) neither this, nor that. In fact, none of the
visible objects is God. In contrast, Anekantavad says in the affirmative “This is
true and that also is true”. Upanishads look at Logic does not have just two
answers to a problem, Yes and No, as can be illustrated by several paradoxes. As
we shall see below, some answers can be yes and no, both, some answers can be
contradictory and some answers can be Indeterminate. This is what exactly
syadvada predicts.
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ABSTRACT

This paper summarizes limitations of scientific methodology and the concept of
knowledge used to study living systems including human systems. It includes
limitations caused by the Godel’s incompleteness theorems and conservations laws
defined for isolated closed systems. It is suggested that we need to explore the
General Systems Theory (GST) for better understanding of these issues. It is
shown that the concept of Jainism that knowledge is structured in the
consciousness needs to be examined in the modern context. It is also illustrated
that scientific knowledge is just a subset of a much wider concept ef knowledge
which is structured in the consciousness.

Therefore research on consciousness may provide new frontiers of knowledge not
yet recognized in the modern science. Some recent studies to understand
consciousness using quantum physics, general theory of relativity, finer structures
of neurons like microtubules and tubulins is also discussed as they may show that
these new ideas will further support Jains concept of consciousness. In particular it
may support the idea from Jainism that knowledge is structured in the
consciousness. As a consequence of this, it is also mentioned that Darwin’s
principle of “Survival of the fittest” should be compared to a wider principle “Live
and Let Live” of Jains based on the higher dimensions of knowledge which
emphasize more on underlying identify among all living beings than differences
among them. Some examples of extra sensory perception are given form my
personal experience. Finally it is proposed that the process of enlightenment as
described in Jainism to achieve the highest state of soul may be accompanied by a
reduction in rate of entropy increase and a decrease in resource consumption at

every stage.
1. INTRODUCTION

Science and technology and their use in  economic developments and
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commercialization have revolutionized the whole world in such a way that
everything appears to have changed in last century. Developments in the field of
space technology, atomic energy, electronics, biotechnology, modern agriculture,
telecommunication, and manufacturing industries are some of the examples of
these changes. These changes also have played a key role in making this world
truly global. However, they have also resulted in an increase in population,
depletion of natural resources, damage to the environment, increase in terrorism,
threats of nuclear wars and so on. However, all these consequences have resulted in
a large scale increase in entropy in the world at different levels in different fields
‘(Pokharna 2012). In addition, because of these changes and domination of science
“and technology in all walks of life, an impression has been created that scientific
knowledge is the supreme and anything other, which does not fall into this domain
is not very relevant. But the modern science and technology are just two hundred
years old and there was a concept of knowledge and technology even before the
modern science dominated era came into the existence.

Actually one finds that scientific methods developed to study the physical
systems are not adequate when biological and human systems are also included
(John Gigch, 1978, Bertalanffy, 1976), because all living systems are essentially
irreversible in nature, that is they grow and decay and they are open systems
compared to the physical systems which are closed systems. Furthermore there are
micro controls in the form of thought processes which cannot be easily adjusted in
any planned "scientific experiment”. Also they have a property of infinite
amplification because of the thought processes, which makes it difficult to make
them study in a strictly scientific way. Also any type of experimentation is not
pdssible in case of human systems (Goldsmith 1990; Jones 1990), as they have
memory, free will, creativity, tendency to interact strongly with other fellow beings
and the environment. So the biological and social systems cannot be strictly
subjected to the process of measurement and hence they are not exactly describable
in the strict terminology of the physical sciences. Expressed in a different way, it is
now felt that the standard concepts used in any scientific study like
compartmentalization, reductionism, causality, mechanism, induction, empiricism
and passivism etc. (Goldsmith, 1990, Jones 1990) cannot be used to a strict study
of the biological and social systems. Not only this, but the basic parameters used
in science like energy, mass, linear momentum and angular momentum which are
basically defined for closed isolated physical systems, may not be the best choice
for describing the biological and social systems (Penrose, 1990 and John Gigch
1978, Pokharna 2012). The final blow to limitations of scientific methodology is
being done by Godel’s incompleteness theorems (Penrose, 1990) which have
~virtually shaken the foundation of modern science. Therefore a totally new
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perspective and new concepts are required to handle the modern problems of the
society.

In view of these issues, it is observed that most of the development in science and
technology and their economic exploitations have resulted in a large increase in the
entropy at all levels starting from the human brain to the whole biosphere.

Hence General Systems Theory (GST) is used for better understanding of the
whole problem because by its intrinsic nature, GST can give a better picture of
the interconnectedness of various components of the Human-Earth-atmosphere-
universe system. It is finally a problem of order versus disorder (Pokharna, 1985,
Pokharna 1991, Pokharna 1996 and Pokharna 2006, Pokharna 2010 and 2012) at
all levels and so when we talk of development and evolution, we should talk about
the development of the order and evolution of the order for complete
understanding of the term development. These concepts will have significant
impact on all the problems of the modern life. Hence the concept of “order” as
defined in the case of General Systems Theory needs to be closely examined in
view of irreversibility of the biological and human systems. Therefore it is
proposed that the Jain concept of evolution of consciousness might be closely
related with some kind of knowledge and order at different levels.

This may inspire the scientific community to take up the concept of consciousness
seriously., because its evolution might directly lead even to new concepts of
development. It is shown that spiritual processes mentioned in Jain philosophy
could provide new direction for development of concepts of knowledge and
evolution which may be accompanied by a reduction in entropy production in the
brain as well as in the society and the atmosphere (Pokharna 2012).

It appears that it is necessary to explore the concept of consciousness for better
handling of the current problems and its connection with knowledge. It is here that
the concept of knowledge as enunciated in Indian philosophy in general and
Jainism in particular needs to be considered. This paper emphasizes that scientific
knowledge has limitations and there is knowledge beyond science, which may
include knowledge of the consciousness also. The Jain concept of knowledge,
with five different types, needs to be further explored in view of modern concepts
of knowledge in computer science and the neurosciences.

There is another dimension of this problem dealing with development and
evolution. Presently, the concept of development is governed by economics

whereas Darwin principle is important for evolution. However, in Indian
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philosophy, and Jainism in particular, there is emphasis on spiritual evolution
which essentially depends on evolution of consciousness. In view of several
problems faced by the modern world, there is a need to have an extensive
comparison between these two types of evolution so that some better model of
evolution and direction of development can be evolved.

Quantum physics has been extensively used to understand consciousness
(Appendix 1). In Appendix 2, implicate order of quantum physics is compared with
Jain concept of keval jnana. Appendix 3 discusses possibility that consciousness
can be an entitly for which causality is neither obeyed nor violated. In recent past,
extensive work has been done to understand the concept of consciousness through
~ psychology, philosophy, neurophysiology, medical science, artificial intelligence,
mathematics, computer science, quantum physics and general theory of relativity
(Appendix 4) etc. The work of Penrose and Hameroff about finer structure of
neurons in terms of microtubules and tubulins, which may follow quantum gravity
are discussed. We also discuss the possibility of information being present at
Planck’s level in space-time geometry, which may imply soul like concepts
mentioned in Jainism Even theory of karma, paap and punya and rebirth.can be
explained using this information contained at Planck’s level. They lead one to infer
that there can exist higher dimensions of knowledge including Extra Sensory
Perception (ESP) Actually it appears that the recent development in the field of
quantum computers and quantum information may enable us to distinguish
classical information from quantum information, like Paroksh Jnana and
Pratyksha Jnana. 1t is suggested that possibility of quantum computers through
tubulins in the brain and possibility of information being stored in the space-time
geometry may confirm the Jain theory that knowledge is structured in the
consciousness.

2. SCIENCE, TECHNOLOGY, ECONOMIC DEVELOPMENT AND
ENTROPY:

We now discuss the consequences of a unidirectional concept of economic
development and its modifications due to science and technology, which have
destroyed the environment and is degrading the life support system irreparably.
Actually economic development is required for smooth running of a society and
everybody wants it. However, with the advancements of science and technology,
industrial revolution has taken place in the world. Due to this economic activities
started concentrating at a few places and in a few cities. Their activities started
polluting the natural resources in a highly damaging way. The whole process of
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polluting the environment can be traced to these increased industrial activities and -
increase in population due to decrease in the death rates. Due to congestion of the
cities, there results a cut throat competition among people for survival. The old
value system based on simplicity, honesty and sincerity started getting replaced by
complexity, consumerism, dishonesty, and unwanted domination of certain groups
and countries over others. It has also resulted into a large scale corruption in many
places in the world. The emphasis on economic development has become so much
so that all other types of developments have been set aside. Thus women in many
countries who used to work towards spiritual evolution, religious activities and
family welfare, have all started working for economic development only. Also
indices based on economic growth are dominating the people’s mind that impact of
economic development on environment is totally ignored.

Effectively one can say that final consequences of these activities have resulted in
a very large increase in the entropy (disorder) of the environment and the society.
Some examples are given below where one finds ideas of entropy increase in one
way or the other.

(a). Mixing of hydrocarbons like petro! and diesel vapor with air and water etc.
which were

otherwise distinctly separate.

(b). Spread of industrial chemicals and other pollutants in rivers and ponds.

© . Flow of millions of tons of fertile soil in the sea every year.

©. Adulteration of food and medicines and many industrial products.

(d). Spread of electromagnetic pollutions in atmosphere due to very large increase
in use of

mobiles, internet and other electronic gadgets.

(e). Decrease in orderliness in music and increase in noise.

(f). Mixing of roles of men and women.

(8)- Increase in corruption and black money due to which unaccounted money is

diverted from ‘
main economy to areas and accounts which are not counted in GDP and so on.

Creation of the so called non-biological ordered systems (say concrete jungles,
industries, machines which do not carry any form of life) in the name of economic
development has basically led to increase of entropy in the biosphere. Such
ordered systems can be called as “Non-biological ordered material systems”
generating large entropy in the atmosphere. To understand the root cause of these
problems, one has to closely examine the basic laws of science and find out
whether this type of analysis can provide better alternatives and new directions of
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development. The situation is so bad that just only six years are now left for
permanent irreversible processes to set on Earth. They will be disastrous for the
coming generations.

3. LIMITATION OF THE SCIENTIFIC METHODOLOGY

In all scientific experiments, one measures a small set of parameters and then
correlate them to get some relations, which turn out to be some rules and laws.
Thus in Newton’s laws of motion, one defines mass and acceleration of a particle
~and then relation is developed between the two. However, let us look at a little
more complex system where the problems come into the picture and where
“interaction with other parameters come into the existence more clearly. Thus when
high yielding crop varieties were introduced in the country, the experiments are
conducted in small plots by selecting those varieties and confirming the claims
that they give higher yields. These results are then recommended for large areas,
which has happened in Punjab and other parts of the country. Now over years, this
has ultimately resulted into degradation of the soil on a large scale and depletion of
the ground water in Punjab. This has happened because while conducting the
experiments (laboratory scale), such long term consequences are not looked upon.
Means some parameters like extra use of water and increasing use of fertilizer and
pesticides in the future is not taken into account. These factors then become
important when large scale extension is made in long run. Another example is use
of mobile telephone. Here again what science does is to prove (?) that one can
receive signal from a distance through electromagnetic wave and so one can
communicate with others sitting at large distances through emails and telephones
etc. However, while doing those studies, the effect of use of mobiles on human
memory is not carried out. A common complaint these days is that with the use of
mobiles, one’s own memory is decreasing. So again here also some parameters are
not taken into account while conducting an “experiment”. These new factors come
into picture later and virtually become uncontrollable, when there is large scale
generalization of the “experimental observations” outside the laboratory and into
the field and an uncontrollable expansion of the “experimental observations in the
interests of the public”. There is a need now to closely examine these “benefits of
science” to the society in general.

3.1 . Limitations of scientific methodology due to conservations laws:
Any phenomenon is called scientific if it can be verified in a laboratory under
given set of controlled conditions and is reproducible at any point of time and at

any place. This condition is called space-time invariance. In addition, we define
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conservation laws in physics which are foundation of all scientific measurements.
Thus we have conservation laws for energy, linear momentum, angular momentum
etc. Now all these conservation laws are defined for isolated closed systems, thus
approximating the nature. Thus energy is defined as that variable of a closed
isolated system which does not change over time. But in nature, we can never
have a completely closed isolated system. Similarly linear momentum is defined as
that property of a closed isolated system which remains invariant with any spatial
displacement and so on. Hence the mere definitions of conservation laws are not
perfect because they first divide the world and then try to define it. The interaction
among these systems is then studied by considering the nature and magnitude of
the interaction among them.

3.2 Godel’s incompleteness theorems

The most attractive aspect of scientific knowledge is its mathematical basis. We
generally feel that this mathematical representation of various scientific facts
makes our knowledge more precise and accurate. However, from the following
theorems which have been put forward by the great mathematician Kurtz Gddel,
we find that any mathematical representation of any physical reality limits our
knowledge of that reality. Not only has this but the theorem also implied that none
of the languages or representation can express the reality of nature with perfection.
Complete knowledge must necessarily have its foundation in an unexpressed,
unmanifest field of intelligence. Let us begin with the theorems. (For details, see
the article by Bhandari and Pokharna in this volume on Anekantvada and

Syadvada) -
3.3 Physical systems versus living systems and the General Systems Theory

For biological systems which are so strongly interacting with each other,
interactions can be more important than the individual qualities of the systems. In
fact these individual qualities are constantly changing with time due to interactions
at different levels. Thus for example, one cannot label a person as a good or bad
from certain point of view, because he may be very good from another point of
view. In addition, he or she may just change in very short time due to interaction
with other persons or some situation. Also all living beings are essentially
irreversible in nature, that is they grow and decay and they are also open systems
compared to the physical systems (which are treated as closed systems, with some
approximation). They constantly interact with the environment like, = human
beings takes oxygen from atmosphere and releases carbon di-oxide. In addition,
human systems have memory which makes it impossible to do any scientific
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experimentation on them. Now this type of experimentation is not possible in case
of human systems because as shown above human system has memory, free will,
creativity, tendency to interact strongly with other fellow beings and the
environment. Furthermore there are micro controls in the form of thought
processes which cannot be easily adjusted in any planned "scientific experiment".
Hence biological and social systems cannot be subjected to the strict process of
physical measurement and hence they are not exactly describable in the strict
terminology of the physical, sciences. Therefore such systems are studied in a
different way by using statistical procedures. In such methods only some rough
trends or patterns are found.

Hence to handle all the above problems, we look for a new discipline called
"General Systems Theory (GST, John Gigch, 1978). It has been developed to handle
such complex systems and their properties. Different sets of rules are there to
describe and understand such systems. As per this theory, all systems are
characterized by transfer of information. Here knowledge and order (entropy) are
more important compared to any other attribute, such as energy.

Hence, under this discipline, pure physical sciences are now categorized as hard
systems and subjects like sociology, religion, psychology, biology etc are
classified as soft systems. It is observed that even religion also falls in this domain
as some type of system in which there is information and knowledge transfer going
on continuously. Thus religion and science can be put together in this formalism.

3.4 Darwin’s principle of “Survival of Fittest” vs Jain’s principle of “Live and
Let Live”

There is another field of science where limitations of scientific knowledge is
reflected in a somewhat different way. It is the process of evolution of Darwin’s
and, which can be compared with the evolution of consciousness described in
Jainism.

As we know this principle is based on the rule of natural selection and was
brought into lime light by Charles Darwin. An assumption is made that all life
emerged from siow evolution from a single ancestor. The basic idea  of his
hypothesis is that due to limitation on resources, various species of living world
struggle for survival. Those which have slightly superior functionality will survive
and others which do not have these additional functionalities will be eliminated but
the whole process is very slow. Hence those who can adjust with the change in
time, survives and others are eliminated. This is therefore being described in short
by a well know saying that is “the survival of the fittest. This principle was
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enunciated by Darwin about 150 years ago. At that time there was no genetics.
With this new development, the same principle was termed as Neo Darwinism.
Under this name natural selections at genetic level is considered during mutation
and those genes are selected which are superior in functionalities. (Wikipedia)

Darwin also talks of evolution of human beings and mammals and observes that all
humans have striking similarities with apes and hence humans evolve from apes
through natural selection in very slow processes over long time. He observes that
there are no goals or directions for species to evolve, say like for highly developed
species like human beings and animals, which might be partly determined by value
system prevalent in the society. etc. However, Darwin’s ideas are based on
analysis of past data and develop correlations among them to establish his
hypothesis. But there are no goals for species. They only look at nearby future and
attempts to survive. (Wikipedia).At this juncture, it is also necessary to understand
the important role of education of The Darwin’s principle of evolution on the
society and the environment. Goldsmith (1990) feels that it is due to too much
emphasis of the education of this Darwin’s principle of evolution that so much
damage has been done to the environment. Dennet (1995) has written a book
whose title is Darwin's Dangerous Idea: Evolution and the Meanings of Life”, put
lot of emphasis on designing of morality, the risk involved with the Darwin’s
principle of evolution and its education. In view of this situation, there is a need to
examine the Indian principle of evolution of soul in some details. Hence it is
necessary to study the Jain’s principle of evolution which is characterized by the
principle of “Live and Let Live” and it emphasizes on recognizing the underlying
identity among all living beings.

3.5 Human understanding is neither deterministic nor random but is Non-
computational

Another interesting consequences of this development is the proposal that human
understanding is neither deterministic nor random but is Non-computable, and
contradicts the concept used in artificial intelligence that human understanding is
completely computable. It presupposes that space-time geometry can have
information in spin foams at Planck’s level when we consider quantum gravity.
Reduction of quantum superposition at this level is governed by this information,
which we cannot control. A similar objective reduction occurs at brain level
through "tubulins", the quantum systems operating within neurons through
microtubules.
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3.6 Process of measurement in quantum mechanics takes away information

As is well known, all quantum mechanical systems have several Eigen states and
after a measurement, the system collapses into one of the Eigen state. The
probability of finding any of the Eigen state is determined by the Schrodinger
equation. Since the process of measurement results into just one Eigen state only,
information about other Eigen states is lost due to the process of measurement.
Hence again, it is impossible to get complete information about a quantum
mechanical system. These days, the wavefunction is therefore known as a
“wavefunction of ignorance” . Here again we see limitations of scientific
" knowledge.

4. NEED TO REALIZE THAT SCIENTIFIC KNOWLEDGE IS ONLY A
SUBSET OF THE TOTAL KNOWLEDGE SYSTEM AND ACTUAL
KNOWLEDGE MIGHT BE STRUCTURED IN THE
CONSCIOUSNESS:

These examples show that knowledge can be structured in the consciousness. Even
the scientific knowledge is based on interpretation of the scientific experiments
which are ultimately interpreted by the human consciousness. With the advent of
science and technology, a misunderstanding and misconception has developed
among the masses that the scientific knowledge is the only ultimate knowledge in
the world. Not only  this, it also presumed that the knowledge which is
experimentally verifiable and repeatable at any place and at any time alone is the
actual knowledge. This is far from the truth. The fact is that the so called science is
just around 200 years old and the concept of knowledge existed much before that
for several centuries. Vedas, Upnishads, Puranas, Agamas, Mahabharat and
Ramayana, Koran, Bible have lot of knowledge about life and controls to be
followed. Similarly technology of gold manufacturing in the ancient India, design
of old temples etc involve knowledge, which need not be scientific. People
working in the files of art, culture and sports have several different type of skill and
knowledge, which need not be scientific. Actually the recent developments in
computer science and neurobiology clearly show that knowledge is nothing but
information organized in some way (Goldsmith 1990) and information in turn is
just organization of data in some fashion. It is also realized that human
consciousness (and even animal consciousness) is capable of organizing these data
and can generate information and hence knowledge in some way. Therefore what
we call as scientific knowledge is just a subset of this grand concept of knowledge,

" which can exist in the human consciousness. Because all interpretations of all
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scientific experiments are ultimately done by the human consciousness

5. CONSCIOUSNESS AND ITS EVOLUTION SHOULD BE A
FUNDAMENTAL ELEMENT OF ANY NEW PARADIGM OF TOTAL
SYSTEMS APPROACH TO DEAL WITH THE MODERN
PROBLEMS:

As order seems to be the most critical factor in the process of development and
also order in the brain is most critical which will influence all other type of orders,
Also since knowledge is another crucial concept associated with the brain or
consciousness, it is equally important to understand the concept of knowledge
associated with brain and consciousness along with the order in relation with
knowledge and consciousness. The concept of  consciousness is described in
biology, psychology, neurobiology and quantum mechanics also. In addition,
several experimental studies have been carried out to recognize various states of
consciousness like sleeping, waking and dreaming stages. A fourth state of
consciousness is well established now (Meditation ). Many more such studies are
required in this direction as Indian yogis and rishies talk of several higher stages of
consciousness. '

Philosophically, several Indian schools of thought also talk of consciousness and
its evolution. They basically assume that knowledge is structured in the
consciousness. Most of the Indian philosophies believe that actual knowledge is
structured in the consciousness. Thus for example in Jainism, a pure soul has
infinite knowledge, infinite intuition, infinite bliss and infinite power. Although
perfect soul has other characteristics but the knowledge has been regarded as the
chief characteristic of soul. It is stated in shastras that although from the empirical
point of view there is a difference between soul and knowledge yet from the
transcendental point of view it is sufficient to say that soul is knower and nothing
else. So essentially, there is no difference between the knower and his knowledge.
It is further argued that this infinite knowledge gets restricted due to the attachment
of the soul with material particles, known as karmas. These karmas are attached
with the soul from an infinite past. They can be slowly removed through spiritual
practices, which may take several births. A state of highest orderliness is defined
as a pure soul, towards which, everyone has to evolve. The path of evolution of
soul in Jainism 1is described through fourteen stages, through which one has to
pass through before getting liberalized, that is becoming a pure soul from an
impure soul by eliminating all material particles known as karmas. It may be noted
that this concept is compatible with GST (where definite goals are defined). Here
the goal is to get a moksha that is to acquire a pure soul.
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Also one finds that in Indian context this evolution of consciousness is closely
related with practices which are carried out while living with nature and hence
persons deeply involved in such pursuits are very close to nature, so they are
strongly helping in preserving the environment (Maharishi Arbindo 2011 ). This
must be recognized in view of the serious threat to the environment caused by
uncontrolled materialistic developments. Such ideas of spiritual evolution should
be also examined while talking about development.

5.1. Difference between soul and consciousness

Soul and consciousness are two different entities. Consciousness is defined to be a
property of all living beings and is not present in non-living bodies. It is due to
consciousness (chetna in Hindi)that living beings are aware or conscious about
themselves and their surroundings. It is also responsible for phenomenal
experiences, feelings, self-awareness, control of actions, a model of the world etc.
Now a days it is linked with some properties of brain like neurons, synapses and
their interconnections which somehow results into consciousness and can be
termed as awareness to differentiate it from soul (aatman).

On the other hand in western as well as Eastern philosophy, consciousness
(aatman) is assumed to be caused due to a non-physical entity termed as soul. As
per the eastern philosophy in general and Indian philosophy in particular
(Hinduism, Jainism and Buddhism), soul exists even before one's birth and
survives even after one's death. This cycle of birth and death is continuing from the
infinite past and will continue in the infinite future unless this process is checked
through spiritual practices and thence one's soul is liberated from these cycles of
deaths and births. There also exist a concept that there is a universal consciousness
which exist among all living beings and pervades the whole universe like ether.
However, there are many variations of these theories. Thus there is a dualistic
hypothesis as per which soul and matter are two different entities. But in such
formulations, it is not clearly understandable why then these two interact and how
does one influence the other (either soul influencing matter or matter influencing
the soul). As per the other hypothesis, there is only one supreme entity but appear
to be two because of our ignorance. The modern science takes the second view
known as reductionist view, as per which consciousness can be explained as a
result of complex interaction of neurons, synapses and their sub parts and is a
result of continuous evolution of the biological structures and processes in order to
- survive under all odds.
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6. SCIENTIFIC DEVELOPMENTS REGARDING CONSCIOUSNESS
AND SOUL:

Scientific developments can be categorized in different ways as per the disciplines
in which scientists are working. Thus in the field of brain sciences, discoveries of
neurons and synapses and their interactions in cortex and thalamus regions have
strongly indicated that consciousness (physiological in particular) has strong
connections with the processes going on in these regions and flow of information
through electrochemical impulses. It is now almost well established that the
coherent waves of 40-80 Hz cycles per second known as Gamma waves and found
in the EEG (Electroencephalogram) patterns of the brain are strongly correlated
with consciousness. When awareness or consciousness is more say during yoga
and meditation for example, then coherence is more in these waves. It is also found
that hundreds of neurons combine through synapses and axons to form hyper
neurons or Hebbian networks and these play extremely important role in the
activities related with consciousness. (Hameroff 2011)

Several abstract approaches are also being developed in the field of artificial
intelligence, computer science, neurophysiology, psychology, philosophy and
robotics to understand consciousness. (See Appendix 4 for a summary of the recent
work done towards consciousness ‘which were presented in an international
conference on consciousness organized by the Centre for study of consciousness at
Arizona University in US and held in Arizona from April 21-26, 2014). It may be
noted that western scholars use the term consciousness for soul also. Actually
consciousness is equivalent to Chetna in Hindi whereas soul is equivalent to
Aatman in Indian philosophy. Hence the meaning should be kept in mind while
looking at the context.

6.1.Simple Models of consciousness and their limitations

All human beings have multiple options for taking any decision in any field and
there are always choices available through what is known as free well. There is
another property of the brain and it is memory which is holographic in nature that
is, it is not localized but is non-local. There is another area, where non-locality can
play an important role, it is binding of sense of colour, shape and motion of an
object whose corresponding "regions" in the visual cortex are located in different
regions and are also processed in different times. This is called a binding problem.

It is worth mentioning some experimental observations by psychologists which
clearly shows that conscious actions (responses) precede (in advance) the
conscious perception of stimuli by 100-500 milliseconds (Hameroff 2011). Thus in
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game of tennis, specific movements to return a fast-movmg ball precede conscious
identification of ball location and trajectory.

6.2. Exploring use of Quantum physics, General Theory of Relativity and
Neurophysiology to understand consciousness

Hence Possibility of using quantum physics for consciousness was explored from
the discovery that light and electrons behave both like wave as well particle and
there is an inbuilt uncertainty about the outcome which is determined by the
.experimental set up, which in turn is determined by the state of human
 consciousness. Thus light shows wave like properties when we talk of its
interference and diffraction and shows particle like behavior in a laser beam or in
the process of photosynthesis. In general quantum systems can exist in many
possible states (known as Eigen states), but when we try to perform a measurement
then it shows only one of these possible Eigen states. Quantitatively, one can give
only probability of finding the quantum system to show a given state. This is
similar to uncertainty in our thinking process, which is ultimately related with our
consciousness. (Appendix 1 describes several models developed in these areas).

We have seen above that human memory is holographic in nature that is it not
localized and is therefore non-local, which is again a property similar to that of a
quantum mechanical system because a wavefunction is always non-local. In
addition, quantum physics, we also have a property which is called entanglement,
as per which two parts of a quantum system are strongly interrelated like spins of a
two electron system. Entanglement can explain the strong interconnectedness,
which is a result of association of large parts of neurons and synapses which is not
reducible into the properties of individual neurons and synapses.

The property of non-locality can play an important role, in binding of say sense of
colour, shape and motion of an object whose corresponding "regions" in the visual
cortex are located in different regions and are also processed in different times.

Regarding the processes occurring in the subconscious mind, it is observed that
they could be different from those taking place in the conscious mind. There is a
speculation that quantum mechanical processes involving even quantum computers
are going on in sub-conscious mind. (Hameroff 2011). Memory is stored in the
form of ‘“‘state of a person in certain space at a given time”. With each new input,
system state change to a new space time coordinate. It explains holographic
memory and the space time geometry can lie outside the brain also.(See James

61



Culbertson: psycho-space in the Appendix 1). In addition, there can be some kind
of telepathy and clairvoyance at certain level in the mind, which might have
connections with advanced and retarded propagation of waves as per Klein Gordon
equations (Appendix 1).

It may be mentioned that quantum physics is now extensively used to understand
many phenomena of consciousness which cannot be explained by ordinary
computer models and neurophysiology. They try to explain several properties of
consciousness, psychological phenomena, parapsychological phenomena and
others. Even possibility of backward propagation of signal in negative time
direction is explained. Some of these phenomena involving parapsychology are
close to Jainism. .

6.3. Concept of Objective Reduction and theory of consciousness at Planck’s
level:

Let us now describe the theory of Objective Reduction, which was proposed by
Roger Penrose (1989). This was developed by unifying Relativity Theory and
Quantum Theory. He extended Einstein's general theory of relativity, in which
matter is essentially space-time curvature, to the Planck scale (10 cm in length
and 10" seconds in time), which is the most basic level of the universe. Actually,
material world is composed of atoms and subatomic particles. But if we go down
in scale from atoms, eventually we reach the basement level of reality that is
Planck scale geometry at 10°° cm, with coarseness, irregularity, and probably
information as well. Descriptions of Planck scale geometry include string theory
and loop quantum gravity. String theory, in which Planck scale strings vibrate at
specific frequencies correlating with fundamental particles, but this model has
some problems. It lacks background geometry, for example, in which the strings
vibrate. Another approach is that of loop quantum gravity, which depicts space-
time geometry as quantized into volume pixels that is , Planck scale polygons
whose edges may be considered as irreducible spin whose lengths also vary but
average 10”° cm. Planck volumes evolve and change with time, conveying
information as a 3-dimensional spider web of spin. Somehow, space-time geometry
is nonlocal, as revealed by entanglement experiments and perhaps holographic.

A particle in one state or location would be a specific curvature in space-time
geometry, and the same particle in another location would have curvature in the
opposite direction, extending downward to the Planck scale. Superposition of both
locations can then be seen as simultaneous curvatures in opposite directions, and
hence, according to Penrose, a separation, bubble, or blister in the very fabric of
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reality. Penrose has suggested that such space-time separations are unstable and
will reduce, or collapse to one particular state or location at a particular time due to
an objective threshold intrinsic to the fine structure of the universe, like
infinitesimally tiny soap bubbles bursting one facet or another, shaping and
creating a new reality. Penrose also suggests that each OR, or self-collapse

essentially results in a moment of conscious experience.

This is in direct contradistinction to the Copenhagen interpretation in which
consciousness is outside science, externally causing reduction by observation. In
Penrose concept of OR, consciousness IS reduction of a particular type. Thus
Penrose OR is the only worldview incorporating consciousness into the universe.
Penrose OR differs in another important way from Copenhagen and decoherence in
‘which particular classical states are selected randomly from among superpositioned
possibilities. The selections in Penrose OR are not random, but influenced by
information embedded in fundamental space-time geometry and graviton like
energy level. Partly this model matches the model of consciousness in Jainism
where we talk of information being structured in the consciousness. Also Planck’s
polygons are similar to Pradeshas of space and time as mentioned in Jainism.

Penrose suggests another possibility which avoids the need for multiple universes.
Values for physical constants defining our universe may be encoded in the fine
structure of the universe itself, along with mathematical truth, Platonic values, and
precursors of mass, spin, charge, and consciousness. The roots of consciousness
may thus extend to the most basic level of the universe. This concept is therefore
very similar to the concept of sou/ in Jainism where soul (aatman) is assumed to
be a fundamental constituent of the Universe and different from matter. Hence a
term ”Quantum Soul” is coined by Deepak Chopra and Prof. Stuart Hameroff
(2011)

6.4. Penrose and Hameroff Model of consciousness developed using Quantum
gravity with neurophysiology to explain consciousness at brain level

One of the most popular model these days is that of Roger Penrose and Hameroff,
who feel that consciousness (physiological or chetna) must be a quantum
phenomenon because neurons are too big to account for consciousness. Inside
neurons there is a "cytoskeleton", the structure that holds cells together, whose
"microtubules" control the function of synapses. They believe that
consciousness(chetna in the present context) is a manifestation of the quantum
cytoskeletal state and its interplay between quantum and classical levels of activity.
Actually Penrose has developed a hypothesis known as objective reduction, whose
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details are already given earlier. Penrose-Hameroff have further developed a theory
known as "Orchestrated objective reduction” ("Orch OR").. They put forwards a
hypothesis that consciousness depends on quantum computations in structures
called microtubules inside brain neurons. Microtubules are cylindrical polymers of
the protein "tubulin," and major components of the cell cytoskeleton which self-
assembles to configure intracellular architecture, create and regulate synapses, and
communicate between membrane structures and genes in the cell nucleus. In
addition to bone-like support, microtubules and other cytoskeletal components
seem to act as the cell's nervous system, its "on-board computer," continually
reshaping and differentiating. Actually these microtubules consist of millions of
smaller structures called tubulins, which behave like quantum mechanical systems
and they are the candidates for quantum equivalent of "0" and "1" binary digits
used in ordinary computers. These are called qubits.

Penrose and Hameroff Orch OR proposes tubulins can be quantum bits, or
"qubits" in microtubule quantum computers, and that such quantum computations
connect conscious brain functions to the most basic level of the universe. This
opens the door to consciousness being nonlocal, and in some cases possibly not
exactly connected to the body and the brain. These speculations, are based on
ideas in physics put forth by Penrose. Who defined OR as self-collapse of
quantum superpositions due to separations in space-time geometry of group of
quantum states (generated from tubulins, in this case). Here the crucial parameter
is E, the gravitational self-energy of an object E = (h/2n)/t, separated from itself.
Here h, is Planck's constant and ¢ is the time at which OR occurs. £ may be
calculated based on factors including (1) the object's mass, (2) the level at which
the object separates from itself, i.e., shifts of its entire mass, individual atoms,
atomic nuclei, or subatomic particles, and (3) the spatial separation distance, how
far the object, or its space-time geometry separates from itself. If a superposition of
self-energy E evolves and avoids decoherence to reach time ¢, an OR moment of

consciousness occurs.

Because of the inverse relation, the larger the mass and spatial separation E, the
briefer the time ¢ at which OR conscious moments occur. Superposition £ must
avoid decoherence (i.e., the quantum system must be isolated from the classical
environment) until time ¢ is reached. Penrose and Hameroff suggest such
conditions have evolved in the brain, specifically in microtubules inside brain
neurons, and that microtubules perform quantum computations which are
"orchestrated" by synaptic inputs and neurophysiology, isolated from decoherence,
and terminated by Penrose OR, hence orchestrated objective reduction, that is
"Orch OR." This Orch OR is being termed as consciousness. It means that this
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transition from quantum reality to classical reality and is called consciousness.

Microtubule quantum superpositions are proposed to extend and entangle from
neuron to neuron (through gap junctions), enabling selective brain-wide quantum
coherence among microtubules. Actually millions of tubulins from thousands of
neurons can collectively oscillate through neurotransmitters and gap junctions and
can generate group of several different quantum states, known as a quantum
superposition state (not directly observable). Such states are however unstable and
reduces to one of the state (which is observable) in certain time which is decided
. by the gravitational self-energy of say two quantum states of the superposition.
- Here Orchestrated means well organized group of these tubulins. Decoherence is
suggested to be avoided through coherent pumping, actin gelation, ordered water
and topological resonances. For details see Hameroff (2007). The author feels that
this decoherence might be linked with set of controls at micro level through five
mahavratas strictly obeyed by Jain Aacharya staying in advanced stages of
consciousness in higher Gunasthanas.

- As per Hameroff and Chopra (2006), “Recent evidence suggests that Planck scale
information may repeat at increasing scales in space-time geometry, reaching to the
scale of biological systems, that is at neural level. The British-German GEO 600
gravity wave detector- near Hanover, Germany has consistently recorded fractal-
like' noise which apparently emanates from Planck scale fluctuations, repeating
every few orders of magnitude in size and frequency from Planck length and
time(10>%cm; 10 s) to bio-molecular size and time (10® cm; 107 s, Hogan 2008;
Chown 2009). The author feels that these various levels may be better described
through the General Systems Theory (To be presented in an International
conference on quantum consciousness). This is fine scale of the Universe. At some
point (or actually at some complex edge, or surface) in this hierarchy of scale, the
microscopic quantum world makes transitions to the classical world. If this
transition is due to Penrose OR, consciousness occurs as a process on this edge
between quantum and classical worlds”. (Hameroff and Chopra, 2006). This notion
that consciousness is in some way intrinsic to the universe is comparable to purely
subjective views on consciousness mentioned in Jainism and Hinduism. This is
particularly true for Jain’s concept of a pure soul, which might have spread over
the whole universe and occupy each pradesha of the lokakasha.

7. QUANTUM ENTANGLEMENT, QUANTUM INFORMATION AND
METAPHYSICAL PHENOMENA: SOME IDEAS FOR FURTHER
EXPLORATION
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Quantum entanglement is very important property of a quantum mechanical
system. As per Einstein, Podolsky and Rosen (EPR) paradox, if there are two
coupled electrons moving away from each other and are with net spin zero then if
spin of one electron is measured and is found to be +1/2 in certain direction then
the other electron will automatically take a -1/2 spin value, if measured at some
other time. It is now confirmed that this does occur upto a distance of 149 kilo
meters. Means the other electron knows (even at a great distance from the first
electron) that measurement has taken place on the first electron. To explain such
experiments, it is now suggested that quantum information can propagate
backward in time. Such properties are also found in some experiments in
psychology and they indicate that processes can take place in brain which imply
backward propagation of information in time.

7.1. Extrasensory perception: Three examples from my personal life,
which shows existence of ESP and beyond measurability through the
modern scientific approaches:

These ideas and experiments are again at very preliminary stage, but strongly
indicate that processes like telepathy and clairvoyance may exist in living systems.
But this is happening at such levels that they need not follow the spatial-temporal
invariant conditions of classical physics, due to irreversible characteristic of living
systems due to memory.

The first concerns with death of my respected father Shriman Balwant Singhji
Sahab Pokharna, who expired on November 30, 2013 in Ahmedabad. However, he
was there in Udaipur on November 22 and I rang him on November 22 on phone
that I would be coming to Udaipur to take him to Ahmedabad on November 24,
2013. However, he replied that now the time has come for him to go . I became
very unhappy and requested him for its meaning. He again emphasized that he will
now go from this world . But when I requested him that he should come to
Ahmedabad. Then he replied in affirmative and I brought him to Ahmedabad on
November 24, 2013 but he expired on November 30 at 05:45 pm. The second
example concerns with death of my cousin brother Mukesh Pokharna, who expired
in an accident on October 16, 2014 near Udaipur in the early morning around
03:00 am. However, around 06:00 am on the same day, Priyansh Pokharna, aged
15 years, (son of my another cousin brother Prem Pokharna), who got up early that
day due to his examination, told his mother that a telephone would come about
someone’s death. And almost after fifteen minutes, another cousin of mine
Mahendra Pokharna rang Prem Pokharna about the death of Mukesh Pokharna .

66



Prem Pokharna’s wife informed about the statement of Priyansh after one hour of
the telephone call. Similarly I have one closed relative Shri Mohan Lalji Khaliwal,
who expired in Bangalore on January 6, 2010 at around 10:00 am in the morning.
However, before one day, he visited a hospital and while returning back, he just
dropped down at residence of his close relative Shri Swaroop Chandji Khincha in
the evening at around 05:00 pm, in a nearby house.When he visited Shri
Khinchaji’s family, his (Shri Khinchaji) mother asked Shri Khaliwalji, why in this
state of poor health, he had visited their (Shri Khinchaji’s) house. ? On this, Shri
Khaliwalji told Shri Khincha’s mother that “now when else would he come again”
(in Rajasthani language). And he expired next day morning. It may be mentioned
" that Shri Khaliwalji used to visit Shri Khinchaji’s house almost every day.

In all these examples, we find that they are all associated with deaths. Two great
souls from this list had some pre-conception of their own deaths whereas in the
third case, the message was obtained in advance by another relative. The time
varies from almost eight days to few minutes. Now such phenomena cannot be
repeated again and again as demanded by the methodology of the modern science.
But should we ignore them, just because they are not experimentally verifiable and
also since they do not fit into the methodology of the modern science. ? Naturally,
it required an approach different from the method of modern science and they
appear to follow some other rules and laws, which could be quite different from
those of the current science. They might involve advanced waves of Klein Gordon
equations.

¢

7.2. Classical information, Quantum information versus Paroksh Jnana
(Vidhya) and Pratyksha Jnana (Para Vidhya)

It is now well established that classical information is very different from the
quantum information. Thus classical information flows only in positive time
direction, whereas quantum information can flow both in positive as well as
negative direction. Means backward propagation of quantum information is
possible. It also has properties of entanglement that is information at two different
spatial and temporal levels can be strongly related with each other as in EPR
paradox. Due to this, qubits situated at different places can have strong
connectivity resulting into huge capacity to process information and at very high
speed. Finally, for a quantum system in a superposition state, if a measurement is
carried out to know the state of the system, then, only partial information is
obtained (available in the Eigen state into which a superposition state has reduced
due to measurement process) whereas some information is lost which was

2
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available in the other Eigen states of the superposition state. As quantum systems
are extremely sensitive systems, they are easily disturbed by the so called
“decoherent factors” or noise.

In Indian philosophy, two types of knowledge are discussed. They are known as
vidhya (known as paroksha jnana or ordinary knowledge) and para vidhya (known
as pratyaksha jnana or superior knowledge). It appears that vidha may be the
classical information of today and the para vidhya may be the quantum
information. The recent arguments that subconscious mind works on the basis of
quantum information (working as a quantum computer), hence it is in agreement
with the ancient literature that actual knowledge is hidden from us and is much
more than what appears at the observable level. Also one gets classical information
from quantum information through the process of objective reduction, hence the
ultimate source of information or knowledge could be para vidhya

7.3. Concept of rebirth, Karma theory, concept of Paap and Punya

Theory of past karmas and that of pap and punya can be easily explained now
since information stored in the space time geometry of a person has records of all
the past births and can influence the working of brain at very micro level and
similarly the deeds performed in the present birth also leave some information in
its space time geometry, which will influence the next births and so on.

India has great spiritual traditions and our rishi munies and aacharyas have gone
into vast details and have practically experienced several dimensions of reality, not
yet explored in the modern science. Once the mechanism of information flow
between human brain and the space-time geometry is understood properly, theory
of karmas and pap punya will be explored in a more rational way.

7.4. Full awakening of chetna

There is lot of emphasis in Jainism for a need to have a fully awakened chetna
(awareness) of oneself to have more and more active information/knowledge at
one’s command. The current models of brain and consciousness clearly explain
this property in terms of larger and larger connectivity among a very large number
of neurons and synapses (and hence tubulins also) with minimum noise level (or
decoherence). Probably in a fully awakened state, total quantum information is also
available at one’s command
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8. DO SPIRITUAL PROCESSES HELP TO REDUCE ENTROPY
PRODUCTION IN THE BIOSPHERE: °

From this analysis, we find that Jain acharyas and other Indian Rishies and
Munies have spiritually ordered mind and if we look at their behavior and daily
practices then we find that they consume minimum resources and hence generate
least entropy in the environment. As they go to higher and higher stages of
evolution of consciousness, their resources consumptions go on reducing. We feel
that the various religious and spiritual practices developed by the ancient Indian
seers like Yoga, Meditation, Sadhna and others and they all results into an overall
" decrease in the rate of entropy production of this biosphere. Although the processes

are initiated at an individual level but it expands in the society through the various
“interlinkages present in the social system. It appears that as the number of persons
carrying out these practices increase, the average overall rate of entropy
production of this biosphere decreases. In addition this may be accompanied by
the appearance of a new kind of order which is being described above and could
be linked with an orderly state of consciousness. Therefore there is a need to
investigate the different stages of human consciousness which can be in highly
ordered states as mentioned in above sections.

9. DISCUSSION AND CONCLUSION:

This paper critically examine the current problems of the society and their reasons
of occurrence. It is argued that modern science, technology and their economic
exploitations is the main cause of these problems and can be described in the form
of an overall increase in the entropy in the biosphere. It is then mentioned that
there are stringent limitations of the modern science and true nature of reality can
never be understood through purely scientific approaches. Hence, General Systems
Theory is suggested to be a better alternative to search for new ways for improved
understanding of reality. This approach results into interesting results which imply
that the spiritual evolution mentioned in Indian philosophy which talks about
knowledge and order as criteria of evolution should be examined in a modemn
perspective. As consciousness is a critical element in this process of evolution, its
concept in the Jainism and the modern science are discussed. The recent
researches in the field of modern science like possibility of quantum processes in
neurophysiology are highlighted. They indicate that Jain concept of evolution is
accompanied by an increase in the knowledge and order and reduction in resources
utilization. It is also indicated concepts like rebirth, extra sensory perception and
theories of pap and punya will be now treated as new frontiers of the modern
science with new perspective about science itself. These ideas are quite preliminary

69



but are exploratory in nature. In the same perspective, the Darwin’s principle of
evolution needs to be compared with the evolution of consciousness in Indian

philosophy.
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Appendix 1: Models of consciousness developed using quantum physics,
theory of relativity and neurophysiology (From Antonella Vannini in
Syntropy 2007, 1, pp. 130-146). It is just a summary of work done. Only at
some places comparison with Jainism is made.

Lotka’s hypothesis of mind-brain relation using quantum physics:

Alfed Lotka proposed as early as 1924 when the quantum physics was just born

that mind controls the brain by modulating the quantum jumps that would

otherwise lead to a completely random existence. The nature of quantum jumps
and their characteristics were not known at that time.

iNiels Bohr model: consciousness creates reality through the collapse of the
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wavefunction

The interpretation of Copenhagen proposed by Niels Bohr and Werner Heisenberg,
suggested a direct link between consciousness and Quantum Mechanics. This
interpretation attributes to Consciousness an explicit role, through the act of
measurement and observation, forcing the wave function to collapse into a particle
and determining in this way reality itself. According to Bohr and Heisenberg
consciousness would be an imminent property of reality which exists before the
creation of reality. This idea is close to Jainism which also believes in soul, an
entity different from matter.

Luigi Fantappi¢: advanced waves and syntropy—

Fantappi¢ starts from the d’ Alembert operator which in Klein-Gordon’s relativistic
generalization of Schrédinger’s wave equation has two wave solutions: retarded
waves which diverge from the past to the future and anticipated waves which
diverge from the future to the past, and which for us, moving forward in time,
correspond to converging waves, attractors/ absorbers
(http://www.sintropia.it/english/2007-eng-1-3.pdf). Studying the mathematical
properties of these waves Fantappié¢ discovered that the diverging waves are
governed by the law of entropy, whereas the converging waves are governed by a
symmetrical law, which concentrates energy, produces differentiation, structures
and order, and which Fantappi¢ named syntropy. Fantappié¢ recognized the
properties of the law of syntropy in the living systems, and concluded that living
systems are a consequence of anticipated waves. Starting from the mathematical
properties of the laws of syntropy and entropy, Fantappi¢ arrived at the formulation
of a model of consciousness based on the following elements:

Free will: which is generally considered a fundamental element of consciousness,
is seen as the consequence of a permanent state of choice between information
coming from the past and emotions coming from the future

Feeling of life: another basic component of consciousness is, according to
Fantappi€, a direct consequence of waves moving backward in time, from the
future to the past [anticipation].

Fantappi¢ says that when physical senses vanish, as in deep meditation, people
experience states of consciousness in which past, present and future coexist. The
coexistence of past, present and future would be a direct consequence of the
coexistence [materialization]of advancing and retarding waves. This idea can
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Justify the capability of a Keval Jnani in Jainism who can perceive past, present
and future in once? it is supersensuous state.

Non local memory: Fantappié suggests the existence of non-local correlations in
the universe, as a consequence of advancing waves. For example, in living
systems, memory could be a manifestation of non local links with past events
which according to Klein-Gordon’s equation are still existing. (Also see Wolman,
B.B. (1977))

\David Bohm: implicate and explicate order

Bohm introduced the concepts of implicate and explicate orders. In the implicate
order there is no difference between mind and matter, while in the explicate order
mind and matter are separated. When we deal with quantum mechanics the
implicate order prevails, but when we deal with classical physics, that is the
macroscopic laws, the explicate order prevails. According to Bohm, consciousness
coincides with the implicate order. In the implicate order particles take form,
- through collapse of the wave function, and the implicate order coincides. Therefore
with the process of in-formation, taking form. According to Bohm each material
particle contains a rudimental form of consciousness. The process of information
constitutes a bridge between mental and material properties of particles. At the
smallest level of matter i.e. the quantum mechanical level, the mental
(conscious) {mental is not consciousness as defined by Jainism}and physical
processes would coincide. (This model is discussed in the appendix 5)

Evan Walker’s Synaptic tunneling model

Evan Walker (1970),argued that electrons can be turned between adjacent neurons,
thereby creating a virtual neural network which can actually overlap the real neural
network. It is this virtual nervous system that can produce consciousness
(According to Jainism consciousness is not created by nervous system.)which can
govern the behavior of the real nervous system. The real nervous system operates
through synaptic messages whereas the virtual one operates by means of quantum
effects of tunneling of electrons (similar to Josephson junction in superconductors)
through barriers which are otherwise forbidden by classical physics. So it was
argued that although the brain works on the basis of classical physics but
consciousness works on the principle of quantum physics.

Exploring the use of Bose-Einstein condensation in biological system to
understand consciousness: ‘

77



Bose-Einstein condensation is a phenomenon predicted for a group of identical
atoms having an integral value of spin (known as Bosons) which condense into one
single state when the temperature decreases. Here the wave function of all the
atoms overlaps and the whole group act as one single unit where the identities of
individual atoms disappear and they all merge into a small space. They have lowest
possible energy state known “zero point energy” arising due to Heisenberg’s of
uncertainty principle. In this situation, the whole is more than the individual parts,
effectively losing the individual identities. {The laser is an example of Bose
Einstein’s condensation in which all photons have the same energy that is have
same frequency.

Herbert Frohlich (1986) suggested that biological systems can behave like Bose
Einstein condensates due to the presence of the so called Biological oscillators
which are there in a non-equilibrium state at constant temperature (due to the
presence of external source of energy like Sun light). Such biological oscillators
are present in all living matter due to the presence of water and biomolecules
which have dipoles. These biological oscillators, like a laser, can amplify 51gnals
and encode information, generated by some external stimuli.

Umezawa and Ricciardi: Quantum Field Theory (QFT) and Quantum Brain
Dynamics(QBD)

In 1967 Luigi Maria Ricciardi and Horoomi Umezawa suggested a model of
consciousness base on Quantum Field Theory (QFT). This model starts with the
work of Froehlich on Bose-Einstein condensates. The functions of the brain are
seen as a consequence of collective quantum order states. For example, memory is
associated to “vacuum states”. In QFT vacuum states are the lowest level of energy
in which, by definition, no particle is present. The stability of vacuum states make
them ideal as a unit of memory. Umezawa and Ricciardi underline that one of the
properties of vacuum states is that of developing correlations and order which can
extend to the macroscopic level, producing fields which can effect the neural
system. According to Umezawa, consciousness would be the result of the sum of
quantum processes, while the neural systems would be limited to the transmission
of macroscopic signals. This model is somewhat alike the Jain concept of soul and
karmas. Thus when all karmas disappear, a pure vacuum state comes which has all
knowledge like memory of a ground state. Excitation$ are just like karmas. For
details see Pokharna (1977).

Nick Herbert: pervasive consciousness
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According to Herbert, consciousness is a property which pervades all nature, a
basic force of the universe. Herbert reaches this conclusion after analyzing the
probability principle, the existence of matter (objects are formed only when they
are observed) and interconnection (entanglement). These three principles are
directly linked to the fundamental characteristics of consciousness: free will,
ambiguity and interconnection. Existence of such an entity is similar to the idea of
consciousness in Jainism.

James Culbertson: psycho-space

According to Culbertson, memory which is at the basis of consciousness, is a
consequence of the change of state of matter in time. In other words, memory is
equivalent to different modifications in states of matter in time. From this point of
view memory is not formed by data stored in the brain, but by links between
different states of space-time, and consciousness would therefore be located
outside the brain, in space-time coordinates. In order to describe this concept
Culbertson coined the term psycho-space. All objects of nature change their state in
time. Therefore, all objects of nature could be endowed with consciousness {which
is against Jainism}.

Karl 'Pribram: Holonomic model of mind

Karl Pribram suggested a holographic hypothesis of memory and mind. A
hologram is a 3D Photography produced with the use of laser. In order to produce a
hologram, the object is first illuminated with a laser light, then a second laser light
creates interference pattern with the first one and the interference pattern is stored
on the photographic film. When the film is developed only the interference pattern
is revealed, but when this pattern is illuminated with a laser light, the original 3D
object appears. When the holographic film is split in half and then Illuminated with
a laser light, each part shows the original 3D image. Even when the film is divided
in minuscule fragments, each fragment will contain the original 3D image.
Differently from classical photography, each part of a holographic film contains all
the information. According to Pribram, memory is not stored in a specific location
of the brain, but works as a hologram. Only the interference among waves is
stored. According to this view each information is transformed by the brain in a
wave, and all the waves interfere giving place to holograms.

Appendix 2. Implicate Order of Quantum mechanics and Jain concept of
Keval Jnana:
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(http://en.wikipedia.org/wiki/Implicate and explicate order)

The abstract concept of “Order” was explored by David Bohm, who proposed a
cosmological order, radically different from the generally accepted convention,
which he expressed to distinguish between the implicate and explicate orders, as
described in his book (Bohm 1990).

In proposing this new notion of order, Bohm challenged a number of prevailing
fundamental tenets of scientific approach which include the following:

Phenomena are reducible to fundamental particles and laws which describe the
behavior of particles, or more generally to any static (i.e. unchanging) entities,
whether separate events in space-time, quantum states, or static entities of some
other nature.

Human knowledge is mostly confined to mathematical prediction of statistical
aggregates of particles.

Analysis or description of any aspect of reality (e.g. quantum theory, speed of
light) can be unlimited in its domain of relevance.

The Cartesian coordinate system, or its extension to a curvilinear system, is the
deepest concept of underlying order as a basis for analysis and description of the
world. That there is ultimately a sustainable distinction between reality and
thought, and there is a corresponding distinction between the observer and
observed in an experiment or any other situation (other than a distinction between
relatively separate entities valid in the sense of explicate order). These are simple
assumptions made in our description of reality admitting that our thought and
reality are different to some extent.

That it is, in principle, possible to formulate a final notion concerning the nature of
reality; e.g. a Theory of Everything.

According to David Bohm, in the enfolded [i.e. implicate] order, space and time
are no longer the dominant factors determining the relationships of dependence or
independence of different elements. Rather, an entirely different sort of basic
connection of elements is possible, from which our ordinary notions of space and
time, along with those of separately existent material particles, are abstracted as
forms derived from the deeper order. These ordinary notions in fact appear in what
1s called the "explicate" or "unfolded" order, which is a special and distinguished
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form contained within the general totality of all the implicate order (Bohm, 1980).

In Bohm’s concept of order, then, primacy is given to the undivided whole, and the
implicate order inherent within the whole, rather than in parts of the whole, such as
particles, quantum states, and continua. For Bohm, the "whole" encompasses all
things, structures, abstractions and processes, including processes that result in
(relatively) stable structures as well as those that involve metamorphosis of
structures or things. In this view, parts may be entities normally regarded as
physical, such as atoms or subatomic particles, but they may also be abstract
entities, such as quantum states. Whatever their nature and character, these parts
‘are considered in terms of the whole, and in such terms, they constitute relatively
autonomous and independent "sub-totalities”. The implication of the view is,
therefore, that nothing is entirely separate or autonomous.

This implicate order of quantum mechanics as interpreted by David Bohm appears
to be close to the Indian concept of consciousness and the concept of reality in
particular. This is also very close to the concept of Keval Jnana (absolute
knowledge) as described in Jainism that is when one acquires keval jnana, all other
types of knowledge disappear, and only absolute knowledge is left, which is in
agreement with what Bohm is mentioning. Of course this is an indicative first cut
similarity between the two concepts and it needs more research.

Appendix 3. Can soul be an entity for which causality is neither obeyed nor
violated.

In order to explain, the concept of soul in Indian philosophy, Pokharna
(1985) has introduced an abstract entity for which causality is neither
obeyed nor violated. This is an entity for which causality is neither
obeyed nor violated. The principle of causality implies that for every
effect there is at least one definite cause behind it(or a large number of
causes behind it) and every effect, in turn becomes a cause of some other
effect. In sequence of events, cause must temporally precede the effect.
When we say that causality is violated then it can have the following two
different meanings :(i) when the causality is violated then this can mean
that temporally the role of cause and effect has been reversed so that
first we have an effect and then there is a cause. This is the situation
believed to be existing in the case of tachyons (particles moving faster
than light). They are assumed to be moving backward in time so it 1s
“said that causality is violated by tachyons.(ii) Violation of causality can

81



also mean that there may be some effects (causes)whose causes (effects)
may not be known to us or,no physically reasonable causes (effects)can
be searched for given effects(causes).This is the situation which we have
found in quantum mechanics where there are some uncontrollable
fluctuations in the predictability of the state of a system in a given
measurement process. These fluctuations are such that we cannot assign
any known factors or causes responsible for. Hence this entity is in
search of perfect determinism. (The author is very grateful to Prof. B D
Josephson and Prof. E C G Sudarshan for appreciating these new
ideas).

Appendix 4. Summary of an International conference on consciousness held at
University of Arizona

An international conference on consciousness was recently organized by the Centre
for Studies on Consciousness of the University of Arizona at Tucson from April

21-26, 2014 (20th Anniversary) . The first one in this series was held exactly
twenty years ago at the same place and eleven such conferences have been already
organized all over the world. The last one was held in Agra (India). Interest among"
academicians in this field is reflected by the following observations. Around 1000
scientists from 60 countries participated in this conference. Experts were there
from various fields like computer science, neuroscience, neurophysiology,

anesthesiology, cognitive sciences, cybemnetics, schools of medicines,
bioengineering, artificial intelligence, physics, quantum biology, quantum
computers, relativity theory, naturopathy, philosophy, psychology, religion, arts and
many others. Actually no field was left untouched which has any bearing with the
problem of soul and consciousness. There were eighteen pre-conference
workshops. There were twelve plenary sessions , twenty four concurrent sessions
and two poster sessions each having around one hundred and fifty posters each.

There were eighteen pre conference workshops also (see below). In all there were
500+ papers presented in this conference. There was also an East-West Forum, to
discuss the concept of soul and consciousness in Eastern and Western philosophies.

Indian scientists made tremendous contribution. Deepak Chopra was invited to
speak on subjectivity and Objectivity. Anirban Bandyopadhyay spoke on
“Quantum Approaches: Twenty years on”. DEI East-West Forum was lead from
Eastern side by Sriram, S Roy, V Sahni, A K Mukhopadhyay, B D Dhir and P S
Satsangi. Around eighty Indian scientists and professionals directly and indirectly
participated in this conference, covering almost all topics, but more focus was
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there on spiritual dimension. Last but not the least, there is an Indian named Dr.
Mani Bhaumik, who gave an award of $10,000/- for the best paper for this
conference. He is a Padam Bhushan awardee and is the originator of exploring the
use of excimer laser for the medical use which is now commonly used for lasik
surgery for the eyes to correct the vision. The author has also presented a paper
indicating a need to explore General System Theory and Indian philosophy for
better understanding of the issue of consciousness and soul. See the following link

for details ‘
https://sbs.arizona.edu/project/consciousness/abstract.php
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<7>. Quantum Field Theory like model of consciousness in Jainism.

Dr. Surendra Singh Pokharna
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Email: sspokharnalS@yahoo.com,

Abstract:

Jainism [[1] and Appendix 1], is one of the major three religious systems of India.
It is well known for its rational and a scientific methodology. Here their theory of
karmas is presented which describe interrelation between soul and matter. They
talk about a pure soul which has infinite intuition, infinite knowledge, infinite bliss
and infinite power. However, a worldly soul is always infected with matter known
as karmas which obstructs these four properties. [2]. Five different types of
knowledge are described which include telepathy and clairvoyance also. The
material karmas are of eight major types and 158 minor types. The model is
similar to quantum field theory used to study superfluid and superconductivity
where one has a highly ordered ground state at low temperature and elementary
excitations at higher temperature. They also define fourteen stages of spiritual
evolution through which one can pass with decreasing amount of these karmas and
can acquire a pure soul [3]. Three examples are given which show that during
higher stages of consciousness, one can have remarkable memory and they have
even tried to estimate sizes of smallest particles of matter which is comparable to
the current sizes of atoms and nuclei, indicating new frontiers of knowledge [4].

1. INTRODUCTION

In Jainism, the world is assumed to be consisting of six elements. They are:
Dharmastikay (Medium of motion), Adharmastikaya (Medium of rest),
Akashastikaya (Space), Pudgalastikaya (Matter), Jeevastikaya (Living
beings having a soul) and Kala (Time). Jainism has definedthe soul as the
basic constituents of all living beings. According to the conception of
Jainism, a perfect soul has infinite knowledge, infinite intuition, infinite
bliss and infinite power. Although perfect soul has other characteristics but
the knowledge has been regarded as the chief characteristic of soul. All
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species may be physically different but are existing in the world from the
past which does not have any beginning. It is due to their attachment with
material particles known as karma that they continuously take birth in the
world again and again. Also it is these karmas who obstruct these intrinsic
qualities of the pure soul. Hence it is stated that the direction of evolution
should be towards a goal of liberalizing the soul from all material
attachment that is all karmas. A process of selection by oneself is involved
in spiritual evolution as certain rules and principles have to be followed
described separately for ordinary humans and for enlightened souls like
. acharyas and sadhu sadhvies etc. It appears that practices like chanting of
mantras, doing mediation (samayik), fasts (upwas, aaymbil, varshi tap,
‘mas khaman, updhan, siddhi tap, nanayanu yatras), and other several
practices lead to very stable life, increase in self- confidence, recognition
of inner strength of soul, and ultimately evolution of one’s soul. This model
is quite similar to the quantum field theory like models used to study say
superfluity and superconductivity [4]. In case of QFT, we have a highly
ordered vacuum state with elementary excitations on this, whose number
increases as temperature increases. In Jainism, there is a pure soul with
infinite knowledge and other three infinities with karmas who obstruct
these qualities of the pure soul.

It is found that during the higher stages of consciousness, a person shows
remarkable memory like that of Swamy Vivekanand [5]. There is a
phenomenon called Shatavadhan [4] which has been found in one Jain
monk these days and so he can remember one hundred questions
(Appendix 2) asked by say 100 different persons in a continuous sequence
and can answer them all together in same sequence or reverse sequence
and random sequence in the end. Similarly a table for measurement of
length is mentioned in Appendix 3, which starts from the smallest
particles of matter (for all practical purposes). One finds that the size
estimated by them is quite comparable to the size estimated in the modern
science [4]. These examples all show existence of higher stages of
consciousness which ae accompanied by large increase in memory of the
brain and also different mechanisms might exist to acquire knowledge.
These states have less elementary excitations like entities (known as
karmas in the brain.
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2. THEORY OF KARMAS AND CONSCIOUSNESS IN
JAINISM: AN ANALOGY WITH QUANTUM FIELD
THEORY OF ELEMENTARY EXCITATIONS IN SOLID
STATE PHYSICS:

According to the Jain doctrine of Karmas, every mundane soul can have
an infinite knowledge, infinite intuition, infinite bliss and infinite powder
(Four infinities). But from an infinite time in the past, it has been infected
by matter. This matter has been held responsible for the disorder present
in the mundane souls. This form of matter has been termed as Karma.
(The word Karma-in Jainism does not mean work). The whole universe is
full of that kind of matter which can become Karma. Due to the presence
of different types or karmas in different quantities, different
characteristics arc manifested by mundane souls i.e. by different living
beings. Thus a perfectly ordered consciousness is analogous to a ground
state which is free from any excitations. These excitations then
correspond to Karmas.

At every moment, an empirical self is attracting this matter towards him by his
actions through mind and body. This matter which has now become karma then
remains latent in the empirical self for some time which is determined by the
passions at the time of arrival of new matter. Passions in turn are determined by
karmas which are already present. Karmas have the following four characteristics
(A) Nature, (B) Number, (C) Lifetime and (D) Intensity

2.1. Nature

Different properties of different systems originate from different elementary
excitations. Thus phonons, rotons and vortices are meant for different properties of
superfluid helium at different temperatures. Similarly in case of superconductors,
there is a superconducting state with very high order and there are elementary
excitations over it in form of Cooper Pairs. Similarly karmas have the following
species. (number in front of each specie indicates its subspecies). Knowledge
obscuring, Intuition obscuring, Feeling producing, Age determining, Belief and
conduct producing, Body determining, Status determining and Power hindering.

Each one of these is held responsible for different types of disorder present in the
empirical self and impedes the manifestation of true nature of consciousness.
Jainas claim that all properties of living beings can be explained in terms of these 8
karmas and their 158 categories. It may be easily noted that some kind of energy
gap like thing (in which space?) exists which may prevent us to realize actual
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nature of consciousness.
2.2. Number

The relative number of various elementary excitations present in a systems
are different at different temperatures and this number vary with
temperature. In a similar way the number of karmas changes from one
- animate to another and within in a given animate they vary from time to
time, depending on one’s mental state and state of evolution. Their relative
quantities are given by the following rule: The age determining species
‘receive the smallest part; a greater portion goes to the body determining
and status determining ones, both of which obtain an equal portion. More
than that goes to the knowledge obscuring, intuition obscuring and power
hindering species each of which gets an equal portion. Still a larger part
than this goes to the belief and conduct obscuring species and the greatest
of all goes to the feeling producing species. It is obvious that these karmas
are not very similar to the matter which constitute the bodies of living
beings but are very small in sizes.

]

-

This difference in the number will then determine different properties of
different animates. In case of concept of elementary excitations, it is again
the number of these excitations which determine the disorder in the state of
these systems, say at different temperatures.

2.3. Life Time

The interaction among various excitations causes scattering among them.
Thus in a particular state an excitation stays only for some definite time.
Similarly the lifetime of the incoming karmas depends upon their
interaction with karmas already present which actually determine one's
passions. This lifetime is then determined by karma-karma interaction.

2.4. Intensify

Pure matter is neutral. The various effects are manifested because of its
association with the soul. The effect which these karmas can show
depends upon their rasa (juice) which is determined by the passions of the
empirical self. This intensity is analogous to the energies of different
excitations which show different properties. Thus phonons and rotons
determine propagation of sound in liquid helium. The properties of sound
will depend on the contribution from different parts of the spectrums of
these excitations.
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The concept of elementary excitations can also explain the phenomena of
phase transitions. Thus different phases of helium have been tried to
explain in terms of elementary excitation picture. Similar situation occurs
here in this theory also. There are fourteen stages known as Gunasthanas
which have been recognized in this theory which one passes before
acquiring the perfect consciousness starting from a state of highest
sinfulness. These have been nicely explained in terms of various karmas
and their mutual interaction.

3. CURRENT MODELS OF CONSCIOUSNESS AND CONCEPT OF
- SOUL IN JAINISM:

In view of these problems, one finds that theory of knowledge through
consciousness as described in various schools of thought in Indian
philosophy seem to be very promising. In particular the Jains have defined
knowledge as an essence of soul. According to their conception of Jains, a
perfect soul has infinite knowledge, infinite intuition, infinite bliss and
infinite power. (Mehta 1970) Although perfect soul has other
_ characteristics but the knowledge .has been regarded as the chief
characteristic of soul. Kundakunda has stated that although from the
empirical point of view there is a difference between soul and knowledge
yet from the transcendental point of view it is sufficient to say that soul is
knower and nothing else. He further said that there is no difference between
the knower and his knowledge. From empirical point of view an omniscient
(Kevali i.e. perfect soul) perceives and knows the whole of reality and from
the transcendental point of view he perceives and knows nothing. This
infinity includes five types of knowledge viz. Shruta Jnana, Mati Jnana,
Avadhi Jnana (clairvoyance), Manhaparyaya jnana (telepathy)and Keval
Jnana. The third and four are extra sensory perceptions. When a person
becomes a kevali, all four types of knowledge disappear and he acquires
absolute knowledge that is keval jnana, through which he perceives all
characteristics of all systems in the Universe, in past, present and future,
nothing is unknown to him. However, every mundane soul can attain an
infinite knowledge, infinite intuition, infinite bliss and infinite powder
(Four infinities). But from an infinite time in the past, it has been infected
by matter. This matter has been held responsible for the disorder present in
the mundane souls. This form of matter has been termed as Karma. (The
word Karma in Jainism does not mean work). The whole universe is full of
that kind of matter which can become Karma. Due to the presence of
different types or karmas in different quantities, different characteristics arc
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manifested by mundane souls i.e. by different living beings. Thus a
perfectly ordered consciousness is analogous to a ground state which is free
from any excitations and an excitation then corresponds to a Karma.
Karmas are of eight different types and they obstruct the true nature of the

pure soul.

At every moment, an empirical self is attracting this matter towards him by
his actions through mind and body. This matter which has now become
karma then remains latent in the empirical self for some time which is
determined by the passions at the time of arrival of new matter. Passions in
turn are determined by karmas which are already present.

Karmas have the following four characteristics (A) Nature, (B) Number,
(C) Lifetime and (D) Intensity. They explain all properties of all living
beings in the world. Many other details are given in other paper in this
document by the author and that of Dr. Narayan Lal Kachhara

4. PHASE TRANSITiONS, GUNASTHANAS AND -JAIN CONCEPT OF
EVOLUTION OF SOUL THROUGH FOURTEEN STAGES IN

JAINISM:

The path of evolution of soul in Jainism is described through fourteen stages
through which one has to pass before getting liberalized (that is becoming a pure
soul from an impure soul which is associated with many karmas). These fourteen

stages or phases are called fourteen Gunasthanas (Pokharna 2012) and they are;

. Mithyatatva,

*  Sasvadan,

. Samyagya,

. Mithyatatva Dristhi (Mishra),

. Avirat Samyagya dristhi,

. Virtavirat (Deshvirati),
. Pramat Sayant,
. Apramat Sayant,
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. Nivrati-Badar,

. Sukshma Sampraya,
. Upshant mohniya,

. Kshina mohniya,

. Sayogi kevali,

. Ayogi kevali.

Guna means characteristics and sthan means a position or situation. It is very
interesting to know that the Jain Acharyas have gone into great depth to describe
these fourteen stages. They are being described through twenty nine parameters.
(Pokharna 2012). The logic used in taking up so many parameters is highly
impressive and there are several subcategories among these twenty nine categories
also. An excellent description is given about the movement of a worldly soul from
one birth to another and so on. With each stage of development, the knowledge
content of soul goes up.

All species may be physically different but are existing in the world from past
which does not have any beginning. It is due to their attachment with material
particles known as karma that they continuously take birth in the world again and
again. The direction of evolution should be towards a goal of liberalizing the soul
from all material attachment that is all karmas. A process of selection by oneself is
involved in spiritual evolution as certain rules and principles have to be followed
described separately for ordinary humans and for enlightened souls like acharyas
and sadhu sadhvies etc. It appears that practices like chanting of navkar mantras,
loggus, doing samayik, pratikraman, ekasna, upwas, aaymbil, varshi tap, mas
khaman, updhan, siddhi tap, nanayanu yatras, and other several practices lead to
very stable life, increased self confidence, recognization of inner strength of soul,
and ultimately evolution of one’s soul. This is a selection type of process such that
it depends more on oneself and is not much affected by other species or human
beings present in the environment. It is preached that one should reduce one’s
requirements in such a way that even if there is scarcity of resources, lower
consumption will guarantee survival of all in a cooperative way. A state of highest
orderliness is defined as a pure soul, towards which, everyone has to evolve. Hence
this type of spiritual evolution is different from the Darwin’s principle of evolution.
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S. STRICT FOLLOW UP OF FIVE MAHAVRATAS BY JAIN SADHUS

AND SADHVIES SEEMS TO BE DUE TO QUANTUM
MECHANICAL NATURE OF PROCESSES OCCURRING IN THE
BRAIN:

In Jainism, five mahavratas are to be strictly followed by all Jain aacharyas, sadhus
and sadhviesto go up in this ladder of fourteen gunasthanas. These five
mahavratas are (1) Brachamacharya (Celibacy), (2) Aparigraha (minimizing one’s
- requirements), (3) Satya (Truth speaking), (4) Achorya (Not to steal) and (5)
Ahimsa (Non-violence). It is well know that Jain Aacharyas, Sadhus and Sadhvies
strictly follow these principles. As human brain in general and consciousness in
particular behave like a quantum mechanical system which involves very high
sensitivity. Thus for example an eye is sensitive to just 3-7 photons, hence many
Jain aacharyas do not even look at women or even their sites. There is also a need
to investigate how Brahamacharya improves working of the brain. Does it
improve memory of the person which may involve (i) to capture an event, (ii) to
retain it fully in the memory and (iii) to recall it whenever desired. Many Jain
monks have highly developed memory such that they can retain hundreds of events
and call them at any time. Shatavdhanies have such great memories. It is well
know that these people very strictly follow the five mahavratas. These Quantum
mechanical models can also explain why is it so difficult to go to Moksha, as the
discipline required is enormous due to involvement of sensitivity at various levels
and in various domains and a large number of parameters.

6. HIGHER STAGES OF THE CONSCIOUSNESS REFLECTED
BY A LARGE INCREASE IN MEMORY AND AWARENESS:

Remarkable memory of Swami Vivekanad implies a highly ordered
state of consciousness :

It 1s too well known that Swami Vivekanand had such a sharp memory that
he almost remembered 11 volumes of Encyclopedia Britannica, which he
had just scanned once (using read would not be correct). He could virtually
recall any line on any page of any of the 11 volumes available at that time.
It appears that with continuous dedication and spiritual practices, the state
of consciousness evolves and in many cases, it is accompanied by an
increase in memory, that is improvements in capture, storage and recalling
~of objects and events.
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6.1. Shatavadhan (Capability to memorize one hundred questions
or events and recall)

An example of the hypothesis of the above formalism is given below
which is called shatavadhan. Shatavadhan (Shat- 100 + Avdhan) is a
power to cover 100 different activities in a single act of attention. One who
reaches the stage of shatavadhan is called Shatavadhani. A shatavadhani
can remember 100 different things in a 100 different orders, spoken by 100
different people. This unbelievable power has been attained by a handful of
- people over the human history and because it needs very high stage of
spiritual development. According to the modern scientific belief, a normal
human being utilizes hardly 2% to 3% of his total mental potential. A
common man can hear and remember serially 3 or 4 at a time. This is based
on conscious mind. Anyone with exceptional intellect can extend this
number from 3-4 to 10-11. However, taking this number to 100 is beyond
the powers of most of the people. Shatavadhan is the ability to receive,
retain and retain 100 activities accrued through eyes or ear during one
period of attention and carried from the conscious to the subconscious. In
Jain tradition one can name Shrimad Rajchandra, Guru of Mahatma
Gandhi [6,7].

Similarly these days, Ajeet Chand Sagarji Maharasahab (sitting left in the
photograph below), a satavdhani has demonstrated his spiritual powers in
Ahmedabad (2008) and Mumbai (2012) who can listen to two hundred
questions (or scenes he watches) asked by say two hundred persons at a
stretch for say four hours and can answer them in the same sequence or
reverse sequence after four hours, just like a machine with almost 100
percent accuracy. He is expected to give a similar demonstration involving
500 avadhans in Mumbai on November 16, 2014.
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Figure 1. Mahashatavadhani Pyjyaniya Ajeet Chand Sagarji Maharasahab
(left) sitting with his Guru Pujyaniya Aacharya Shri Naya Chand Sagarji
Maharasahab. He gave a demonstration of 500 avadhans in Mumbai on

November 16, 2014.

6.2. Did ancient Jain Acharyas tried to estimate size of smallest
particles of matter: An evidence that some unexplored
mechanism to acquire knowledge exist:

Another example is taken from ancient Jain scriptures [8]. It gives a
Table for measurement of length (Appendix 3). It starts from the smallest
particte of matter and goes up to one Yojana (a commonly used unit of
length prevalent in ancient India). It indicates that ancient Jain acharyas
have made an attempt to develop a table for measurement of length in 20
steps. This is an octal system till step 12. As explained in the Appendix 3,
if we statistically interpret it then we find that as per their assessment, the
size of the smallest particle of matter (known as avsannasanna skandha
from practical point of view in prakrit language) is 2.9X 10" cm. This
value lies in between the size of a modern atom (107® cm) and size of a
nucleus (107" cm). Now we may not be knowing the meanings of many of
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the objects used in this Table. But statistically, this is a very significant
observation and should be taken quite seriously by the scientists. At least it
should not be ignored. The mere fact that it was arrived at from the
telepathy of advance level through which one can see even the smallest
particle of matter should be a very exciting observation. This again shows
that the Jain concept of knowledge should be taken very seriously by the
scientific community and should be further explored in a careful way.

Now the mere fact that this concept might have evolved through a realization of
this higher level of consciousness is worth examining. It appears to involve
advanced telepathy (known as avadhi jnana in Jainism) or some type of advanced
knowledge.

7. IS KNOWLEDGE REALLY STRUCTURED IN THE
CONSCIOUSNESS: QUBITS, QUANTUM INFORMATION AND
THE BRAIN:

Actually the recent developments in computer science and neurobiology clearly
show that knowledge is nothing but information organized in some way [9] and
information in turn is just organization of data in some fashion. It is also realized
that human consciousness (and even animal consciousness) is capable of
organizing these data and can generate information and hence knowledge in some
way [9]. Therefore what we call as scientific knowledge is just a subset of this
grand concept of knowledge, which can exist in the human consciousness. Because
all interpretations of all scientific experiments are ultimately done by human
consciousness [10]

Actually it is argued that quantum computers like processes are possible in the
human brain even at biological temperature [11]. It is claimed that human sub-
consciousness mind works on the basis of quantum computers (assuming tubulin’s
groups aciing as a cellular automata), and so its activities are hidden from us.
When the Orch OR takes place, one enters into classical world. Now let us look at
the following numbers: [11,10]

" Number of neurons in the human brain: 10"

" Number of synapses per neuron in the human brain: 10’
" Number of operation per synapses in one second: 10°

" Number of bit states per second in the human brain: 10"’
" Number of tubulins per neuron : 10’

" Number of oscillation per Microtuble : 10

94



" Nanosecond switching in Microtuble automata per neuron per second : 10
" Hence for a human brain, number of bits offered per second: 10?7

Thus till quite recently, capacity of human brain was assumed to be possess
10" bits states per second in the human brain. It was based on the
assumption that there are 10'' neurons in the brain, and on the average
there are 10° synapses per neuron and again there are around 10°digital
- operations per synapse per second. And these are treated as classical bits.
However, with the new discovery of tubulins who individually and
.collectively (entanglement) behave as quantum systems, this human
~ capacity has gone upto 10°’ quantum bits of information. It is so because
now there are around 10’ tubulins and there can be at least 10° (actually in
the range of 10°-10" oscillations per second). So this number of 10'® has to
be multiplied with the total number of neurons in the brain is, which is
10'"" This may be compared with performance of the best supercomputer in
the world that is A 1 exa FLOPS (EFLOPS) computer system, which is
capable of performing one quintillion (10'®) floating-point operations per
second. However, in case of brain, these bit states are not classical bits but
quantum bits (known as qubits). Hence this will ultimately leads to almost
infinite information, as per the latest work in the field of quantum
computers and quantum information. This means that a human brain
essentially can possess almost infinite knowledge. This idea is therefore
very close to the concept of infinite knowledge possessed by a pure soul in
Indian philosophy in general and Jainism in particular.

It appears that the spiritual practices of Jain and other Indian monks results
into decrease in decoherent activities in their brain and realization of the
quantum information through the biological quantum computers.
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Appendix 1.

Jainism , traditionally known as Jaina Dharma is an Indian religion that prescribes
a path of non-violence towards all living beings and emphasizes spiritual
independence and equality between all forms of life. The essence of Jainism is
concern for the welfare of every living being in the universe. Practitioners believe
~ that non-violence and self-control are the means by which they can obtain
liberation. Jains believe in the notion that truth and reality are perceived differently
from diverse points of view. This doctrine is formally called anekantavada.
According to it, human beings are always limited in their perception and
knowledge about the realityy They can thus have only partial
information/knowledge of reality. Philosophical and theological disputes arise only
because of the partial knowledge of human beings. The Jain doctrine stresses on
the existence of soul. According to Jainism, every living being is a soul and have a
separate existence from the body that houses it. This soul undergoes a cycle of
reincarnations. Jainism postulates the existence of fine particles of matter called
karma. These karmic particle are attached to the soul from infinite past. On
account of the soul's interaction with the karmas and it is through this karma that
the soul is reincarnated and feels pleasure and pain.

The word Jainism is derived from a Sanskrit verb Ji which means to conquer. It
refers to a battle with the passions and bodily pleasures that the Jaina ascetics
undertake. Those who win this battle are termed as Jina (conqueror). The term
Jaina is thus used to refer to laymen and ascetics of this tradition alike.Jainism is
one of the oldest religions in the world. Jains traditionally trace their history
through a succession of twenty-four propagators of their faith known as
tirthankara with Adinatha as the first tirthankara and Mahavira as the last.
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Appendix 2. Details of one hundred questions answered in same sequence by Shri
Ajeet Chandra Sagarji Maharasahab in the process of Shatavdhan.

1to 10 One Line sentences may be in questioners form
11-20 Words of Wisdom in a sentence of 5 to 7 words
21 First line of a Sanskrit Shloka
22 to 30 Synonym or Antonym in Gujarati
31 Second line of the same Sanskrit Shloka
32 to 40 Idioms
41 Third line of Sanskrit Shloka
~ 4210 50 Any first line of the same Sanskrit Shloka
52 to 60 Names of any priest, religious book or religious place
61 A mathematical puzzle
62 to 70 Name of any philosopher, scientist or patriotic person
71 First part of 16 Blocks- mathematical miracle
72 to 80 See and Remember ( Darshan Avadhan)
81 Second part 16 blocks- mathematical miracle
82 t0 90 See and Remember (Darshan Avadhan)
91 9 Blocks- Mathematical miracle
92 to 99 Mathematical calculation with 8 persons
100 Day of the Birthday
101-104 Aline from Religious, cultural or patriotic song
105 to 108 Shloka from Jain Aagams
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Appendix 3. Table of Measurement of Length as Found in the Jain Literature [8]

(1) Infinitely many parmanus = ] Avasannasanna skhandha
(2) 8 Avasannasanna units =1 Sannasann askandha

(3) 8 Sannasanna units =1 Trutrenu

(4) 8 Trutrenu units =1 Trasarenu

(5) 8 Trasarenu units =1 Ratharenu

(6) 8 Ratharenu units =] Uttama bhogbhimi balagra
(7) 8U.b.b. units =1 Madhyama bhogbhuimi balagra
(8) 8 M.b.b. units =1 Jaghanyabhogbhtuimibalagra
(9) 81J.b.b. units =1 Karma bhiimi balagara

(10) 8 K. b.b. units =1 Liksa

(11) 8 Liksa units =1 Yuka

(12) 8Yuka =1 Yava (Barley corn)

(13) 8 Yava units =1 Angula (Finger breadth)

(14) 6 Angula units =1 Pada

(15) 2Padaunits = =1 Vitasti

(16) 2 Vitasti units =1 Hasta (Forearm)

(17) 2 Hasta units =1 Rikku or Kisku

(18) 2 Kisku units =1 Danda or Dhanus (Bow)

(19) 2000 Dandas units =1 Krosa

(20) 4 Krosa units =1 Yojana

Here a parmanu has been defined as the smallest particle of matter having no
length, no breadth and no height. This is defined as a particle which can be only
thought of but is not practically perceivable. The particle which is perceivable is a
group of parmanus. The smallest of such skandha is an avasannasanna skandha.
Let us therefore estimate its size by roughly taking the average size of a finger to
be equal to 2 cm. We can therefore write the following simple formula by using the

above table .

2 cm = 8'? X size of avsannasanna skandha
Therefore Size of avsannasanna skandha = 2X8 *'? cm.
=29X 10" cm.

Hence the size of smallest particle of matter that is avsannasanna skandha is
around 2.9 X 107" cm. This value lies in between the size of a modern atom (10
cm) and size of a nuclei (10™"° cm). Now we may not be knowing the meanings of
many of the objects used in this Table. But statistically, this is a very significant
observation and should be taken quite seriously by the scientists. At least it cannot
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be ignored. The mere fact that it was arrived at from the telepathy or some
advanced channel of knowledge through which one can see even the smallest
particle of matter. This again shows that Jain concept of knowledge should be
taken very seriously by the scientific community and should be further explored in
a careful way.
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In physics, at the beginning of the twentieth century it was recognized that
some experiments could not be explained by the conventional classical
mechanics, but the same could be explained by the newly discovered quantum
theory. It resulted in a new mechanics called quantum mechanics that
revolutionized scientific and technological developments. Again, at the
beginning of the twenty-first century, it is being recognized that some
experiments related to the human decision-making processes could not be
explained by the conventional classical decision theory but the same could be
explained by the models based on quantum mechanics. It is now recognized that
we need quantum mechanics in psychology as well as in economics and
~finance. In this paper we attempt to advance and explain the present
understanding of applicability of quantum mechanics to the human decision-
making processes. Using the postulates analogous to the postulates of quantum
mechanics, we show the derivation of the quantum interference equation to
“illustrate the quantum approach. The explanation of disjunction effect
experiments of Tversky and Shafir (Tversky A, Shafir E (1992) The disjunction
effect in choice under uncertainty. Psych. Sci. 3(5):305-309) has been chosen to
demonstrate the necessity of a quantum model. Further, to suggest the
possibility of application of the quantum theory to the business-related
decisions, some terms such as price operator, state of mind of the acquiring
firm, etc., are introduced and discussed in context of the merger/acquisition of
business firms. The possibility of the development in areas such as quantum
finance, quantum management, application of quantum mechanics to the human
dynamics related to healthcare management, etc., is also indicated.

Introduction

It is well known that quantum mechanics leads to many peculiar results such as
quantum interference, uncertainty principle, quantum nature of light, quantum
theory of measurement, tunneling, etc., which are in contradiction with our
common sense and classical mechanics. Physicist Niels Bohr, who won the
1922 Nobel Prize in Physics chiefly for his work on atomic structure, once
remarked, “If quantum mechanics hasn’t profoundly shocked you, you haven’t
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understood it yet” (Bohr n.d.).

Despite its strange behavior, the quantum mechanics is considered as the most
successful theory of physics. Stenholm and Suominen (2005, p. 1), in their book
on quantum approach to informatics, write: “Quantum theory has turned out to
be the most universally successful theory of physics. 0 0 OWithout the
understanding offered by quantum theory, our ability to build integrated circuits
and communication devices would not have emerged.” A large number of
scientists (e.g., Planck, Einstein, Bohr, de Broglie, Heisenberg, Schrodinger,
Born, Dirac, Pauli, Pauling) have "~ been awarded Nobel Prizes for their
contributions related to quantum mechanics. In various walks of modern
science and technology, including electronics, nuclear - technology,
nanotechnology, femto-chemistry, molecular biology, cosmology, high-energy
physics, quantum mechanics is valuable and indispensible.

In recent years, one notes a growing interest in the appiication of quantum
mechanics to areas such as quantum cryptography (e.g., Bennett and Brassard
1984, Bennett et al. 1992, Chung et al. 2008) as well as quantum computation
(e.g., Shor 1997, Lo et al. 2000, Hand 2009). As regards the application of
quantum mechanics beyond physical sciences, Bohr (1929) attempted to show
the similarity between the mental processes and the quantum mechanical
phenomena. In his writings, he also discussed the similarities between quantum
mechanics and the functions of the brain (e.g., Bohr 1933). In recent decades,
there have been various notable attempts to ascribe the quantum mechanic<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>