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A Search for
Meeting Points of

Science and Religion

Every religion worth the name is basically a way of life; morality and mental
purity are its main concerns. In other words, religion is a science of life.
Nevertheless every religion has developed also a philosophy on which its
spiritual and moral traditions are based. Its code of conduct or the way of life
is a logical deduction of its views and theories pertaining to the physical and
metaphysical world. These very philosophies worked as a springboard for the
modern science.

Jainism is an ancient religion, well known for its rigid code of conduct. It is
famous for its philosophy also. A closer look at it will convince every student of
philosophy that its approach towards outer as well as inner world is 'scientific'.
Jainism does not believe in God Almighty as a creator of the universe; instead,
like science, it says that the universe is governed by some fundamental laws.
There are very few old religions, which can comply with science. Jainism is
one of those science-friendly religions. It has a vast heritage of knowledge
buried in canonical as well as non-canonical books, in which we find a number
of facts scattered, which have striking compatibility with modern science.
Description of atom and subatomic particles, water as a compound of gas
(physics), the value of m(pi) (mathematics), life in vegetables (biology),
innumerable suns and moons (astronomy)--these are some references which
are considered discoveries of science, but actually are well known to Jainas
from thousands of years. There is a good deal of such data in scriptures,
which resembles the scientific findings of today, with slight difference. For
instance, Jain scriptures say that Earth rests on three layers: 'Ghanodadhi'
(solid ocean), 'Ghanavata' (solid gas) and 'Tanuvata' (fine gas). According to
geology, earth's upper crust rests on the 'magma’, which resembles
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'Ghanodadhi'. Is then magma 'Ghanodadhi' ? Likewise, Jainism believes in six
kinds of living beings. Among them there are 'Prthavikaya' (earth-bodied) and
'Agnikaya’ (fire-bodied) organisms. Scientists have recently found out new
organisms-stromatolites which form the crust of rocks and thermophile, which
live in heat. Are stromatolites 'Prthavikaya' of Jain scriptures and thermophiles
'Agnikaya’ ? There are so many 'secrets' in Jain literature which may turn out
scientific truths, as the research goes on. We cannot rule out all this to be
mere coincidence or accidents. There are many other things—pyramids,
astrology, ESP, OBE, mantra etc. etc.—which already suggest that our
ancestors knew more than we thought they knew.

Here some questions may be raised: If they knew so many things, which have
been discovered by scientists only after life long attempts of research and
experiments, then why there are gaps in the picture of the universe presented
by the scriptures? Why we face differences and difficulties in comparison of
scientific data with scriptural data?

Possible solutions for such puzzles may be lying in these points : True that we
cannot match all the scriptural or traditional data with that given by science,
but, as we noted before, we certainly come across many facts that science
discovered later, but were actually recorded in Jain scriptures. It may be same
in the case of other statements. Science might 'discover' them later on.
Another possibility: Surely we face difficulty, discordance and discrepancies in
many scriptural references. This may be due to the lost portions of scriptures
and lost contexts. Language is a great hindrance in reaching to right meaning
of words. In those days people preferred poetic language; afterwards the
poetic narrations were taken to be bare facts. Thus understanding the
scriptural data became difficult. In the first place, the seers and prophets were
devoted to spiritual development; they didn't bother to explain each and every
thing in the physical world. So we can't find a complete picture of the universe
and the objects in it. Of course they told much about this physical world, but
with passing of time, decline of civilizations and due to other calamities much
was lost. Then people used their imagination to complete the picture, and thus
deviations and even alterations took place; therefore we now have a distorted
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and inconsistent image of the world in our sacred books and other old
literature. Now time is ripe to unearth the facts from the ancient wisdom
deposited in old scriptures and examine them in the light of science.

This task is up to not only followers of religions, lovers of ancient wisdom or
students of philosophies, but up to scientists also. Because science is for
mankind and religion also is for mankind. They are not apart like poles, but as
close as two eyes which work with perfect co-ordination. To tell the truth, we
can do without science, but not without religion. A scientist without religious
attitude may create new Hiroshima and Nagasaki disasters. We need not only
technology, but, over and above it, good character also. And character cannot
be synthesized in laboratories. Only spiritual understanding can make a man,
man. Religion is like eyes which see, whereas science is like feet which walk.

The process of combining both these seemingly opposite trends has now
already started. Gone are the days when science took religion for mere
superstitions and dogmas, and religious circles considered science an evil,
rather a devil, out to distract people from the right path. The era of evaluation
and assimilation of both the streams has now begun. This is why we happen
to see books like present one. In Jain circles, the systematic study of science
began relatively late. There are several books on the subject by Jain scholars,
very few by Jain monks. Muni Nagarajji, Muni Abhayasagarji, Muni
Amarendravijayji and Muni Mahendrakumar 'Dvitiya'-these are the prominent
names of Jain monks who have worked in this direction. In this series, the
name of Muni Nandighoshvijayji is now added. He has studied science with
open mind. His approach towards science is balanced and healthy, befiting to
a follower of the Jainism, which has the principle of ' Syadvada' (relative truth)
at its base. He does not discard the findings of science which differ from Jain
scriptural beliefs but tries to find out a ground, with regard to scriptural
citations, to accommodate the findings of science. He does not fall prey to
hasty conclusions and superficial similarities. He goes deep and searches for
finer and subtler points where both the ideologies meet or even disagree. The
name of the book is suggestive. It implies that there are things in Jain tradition
which can be explained by science; therefore these are 'scientific'.
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While discussing every topic, the author has given a brief account of the
development of the relevant theory or the discovery. This helps the reader to
be familiarized with the subject. This indicates also author's concern to give
justice to the subject and diffuse the knowledge of science in religious circles. |
appreciate this very much and wish that learned Jain monks and nuns follow
this track. Science is going to stay here and it is nothing but a search for
truth. Technology—indiscriminative use of technology-may be harmful, not
science. Jain monks and nuns study the literature of six old schools of Indian
philosophy and other subjects like astrology, Indian sculpture and architecture.
Science has to say something regarding all these fields. Now it is high time to
include science in the curriculum of a Jain monk. We cannot turn away from
something which helps to see more and that too, with more closely.

This book does not announce final conclusions, but really speaking, starts
serious examination of two powerful trends-science and religion, opposite like
matter and antimatter. | hope that we will get much more from the author on
this subject. And | am sure that this book will go a long way to instill scientific
temperament in intelligent groups of Jain tradition and likewise impel the
scientifically trained brains to see spiritual data with necessary regard, and
inspire them to give an ear to religion which is just another branch of
science-the science of life.

Bidada, (Kachchha) - Muni (Upadhyay) Bhuvanchandra
27th Feb., 2001
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An exploration of the parallels
Between Modern Physics
and Jain Philosophy

There is an intimate interdependence between religion, philosophy and
scientific thought. Sometimes they may operate in different domains, not
accessible to the other, but surely there also exists a lot of overlap, where they
deal with common subject matter. In such a domain, they provide useful
feedback to each other, and probably a common basis on which concepts can
be developed further. Whereas religion should take into account, or be rather
based on, the scientific experience and the theories, science is obliged to
investigate matters of religious aspiration of mankind, remove superstition and
provide logical basis for development of philosophic thought. None of them can
exist in isolation, nor, they can be complete without the other. Ideally, therefore,
there should not be any conflict between them. Their development however
proceeds as a different pace since they adopt different approaches. The
religious thought had its golden age of development during 2500--2000 years
ago during the times of Mahavira, Buddha and Christ, whereas the science
developed lately during the 19th and 20th century. This has resulted in a big
gap between the two. The present book written by Muni Shree
Nandighoshvijay (At present Acharya Shree Nandighoshsuriji) is an attempt to
bridge this gap between Jain school of thought and modern science.

There are many a hurdles in finding parallelism between science and religion.
The most difficult one is that of language. Science and religion use different
terminologies and there are very few persons who can talk about either with
equal authority. This sometimes may lead to apparent conflicts between the
two, which may not exist in reality. The other equally serious problem is that of
approach. Science requires rigorous proofs or observations whereas in religion,
it is often adequate to cite the scriptures or quote some authority. Unless both
of them can be assessed in the same fashion, a credibility does not develop.
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Equally important is the fact that if, after due discussion, one of them is found
to be wrong, this should be accepted. That is rarely the case. In spite of these
limitations, a frank discussion of the two may be useful, and lead us to a
further insight into the reality of nature.

The book covers a wide variety of topics. In the beginning it takes up topics
such as Special Theory of Relativity, Nature of Light, Doppler Effect, Black-
holes etc., many of which form the foundation of modern physics and are
deeply entrenched into current scientific thought. They have been verified by
repeated observations and it is unlikely that they will need a significant
refinement as a result of further experimentation or observations — although
one must keep an open mind.

Quantum mechanics has been one of the greatest achievements of the
modern physics. It has been able to explain a lot of diverse physical
phenomena, but whether it describes the real world in completeness remains
to be seen. The problem whether light is a wave or a particle has been a
fundamental problem of the 19th century physics. This dichotomy originated
from the fact that the western science is based on rigid definitions. Whether it
is this or that, a choice has to be made. There is no such conflict with the Jain
philosophy since Anekantavada is one of the basic premise on which Jain
thought has developed. There is no difficulty in saying that light can be both,
wave or a particle, or neither, depending on the perspective of the observer
and its true nature may never be understood completely. In discussion of these
scientific topics, some ideas have been put forth, quoting Jain scriptures, some
of which may deserve further study. It is impressive to see that a variety of
topics, as diverse as the origin of life to cosmic time cycles were discussed in
the ancient scriptures, in quantitative terms and the theory of Karma, which
can in rigor, beauty and complexity is as thorough as the quantum theory was
formulated by Jain thought.

The topics dealing with mantra, yantra, japa, colour and music point out their
importance in the Jain philosophy and spiritual practices and have not formed
the subject of scientific investigations. It may be easy to feel their effects on
human mind but it is difficult to quantify this effect and therefore they have
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eluded a proper scientific basis. If techniques develop which can measure their
effects, scientific theories can then be developed. Celibacy is one of the corner
stones of Jain religion and whereas its importance is accepted by the medical
world, there are some new aspects which have been brought to light in this
book. The bio-electromagnetic energy or extrasensory perceptions are the
topics which are only lately being investigated scientifically.

The origin of life on Earth, and in the universe at large, is still not fully
understood by scientific investigations made so far. Jainism seems to have a
different approach to the problem and is worth further study. In contrast Jain
description of geography and human physiology appear rather primitive
compared to modern understanding although there may be some elements of
human physiology, particularly related to spiritual practices which can form a
topic of further research.

A series of chapters deal with topics where again, not much thought has been
given in the modern science. These mainly concern the food practices.
Whereas the modern science has confined at determining the calorific values
and its classification into vitamins, proteins and carbohydrate content, the Jain
school of thought has gone deep into subtler properties of various types of
foods and deals with its psychic as well as physical effects. This forms the
basis of several chapters in this book in which an attempt is made to give
some rationales behind the Jain food practices, which is an important part of
the Jain religious techniques. Long before existence of microscopic life was
shown and plants were considered to be living by modern science, these facts
were well establishes in Jain philosophy and formed the foundations of
complex practices as corollary of nonviolence, which is the basic tenet of
Jainism.

There can be two complementary approaches for finding parallelism between
science and religion. Assume science to be correct and find similarities in
religious thought or do the other way around. The Muni Shree
Nandighoshvijayji follows the latter approach and some of the discussion
should be followed with this perspective. This has resulted in some difficulties.
For example, in a chapter related to some conflicting problems between
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Jainism and modern science, some points have been raised for which there is
no scientific rationale. An attempt is also made to propose some scientific
solutions. It is clear that there is much confusion in the units of length (Gaus,
Dhanusya etc.) and time (samaya) used in Jain scriptures. At least some of
the problems can be resolved if the choice of units is correctly made, but it is
ultimately to be supported by scientific evidence. Geological records,
particularly those dealing with fossils form scientific basis of evolution of life
and consciousness on the Earth. There are no fossils in the geological record
which will support human beings being hundreds of feet tall. The Carbon-14
method, which can be used only for the period of about 50,000 years, can
hardly throw light over events occurring on million year scale.

Furthermore the carbon dating is on a firm footing and the dates cannot be in
error because of contamination which is known to affect some of the ages
determined by this method. The discrepancy between some of the problems of
this nature can be sorted out by a simple discussion among experts and taking
the complementary approach.

| have gone through the book with great anticipation, to be able to find some
ideas, inherent in Jain thought, which may not be well known to modern
science. But to find such gems would need a further investigation and
understanding of both, science and philosophy. May be this book can serve as
a starting point for such a pursuit.

30th Sept., 1999 Dr. Narendra Bhandari
PRL, Navrangpura, (Ph.D.,F.A.Sc.,F.N.A.Sc.)
Ahmedabad 380 009 Senior Professor & Chairman, Earth Science &

Solar System, PRL, Ahmedabad 380009
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Science Highlights
Jainism

| am honoured to be asked by Muni Nandighoshvijayji (At present
Acharyashree) to write a foreword to his book "Scientific Secrets of Jainism".
The book is a collection of essays by Muniji written over several years. There
has not been enough time for me to study all the articles but what | have read
has given me a deep impression that Muniji sets out various themes which
indicate that Jain science accords well with modern science. Jain science is, of
course, qualitative as expounded by Tirthankaras whereas modern science is
very much quantitative. However in both cases the underlying concepts are
based on rational arguments. Albert Einstein, in his article entitled "Science
and Religion" (1940, Nature, Vol. 146, pp. 605-607) expressed the situation as:

" Science, without religion, is lame,
Religion, without science, is blind."

Jainism is science with religion. He adds:

"Science is the attempt at the posterior reconstruction of existence by the
process of conceptualisation.”

Jain science encompasses every aspect of the cosmos, including the
living and nonliving entities. Einstein also adds:

A person who is religiously enlightened appears to me to be one who has,
to the best of his ability, liberated himself from the fetters of his selfish desires"

Thus, Einstein is describing the Jain way of life. Muniji not only describes
the historical background to various aspects of the modern science but also
compares and contrasts it with Jain science. He admirably shows the limitation
of modern science. Rightly, he also appeals to scientists to take up challenges,
e. g. on pp. 13 "So our scientists have to do a special research in this field
(relativity) and they have to put forth scientific secrets, shown by our Indian
philosophical tradition, before the world with a modern scientific method."
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In my book, "The Scientific Foundation of Jainism", (1990, Motilal
Banarasidass publishers, Delhi), | attempt to render the basic principles of
philosophy and ethics of Jainism in terms of modern scientific terminology.
Such endeavours are required to bring forth Jain science for modern audience
- Jains and non-Jains alike. | think the writing on "Jainism as it is" is one
important endeavour, but to put its relevance in the 20th and 21st century's
concept is a somewhat harder task which requires urgent attention. Even the
fundamental Jain concept of Karmic particles as Karmon, Pudgala as mass-
energy etc. are not well understood. A long time before even photons and
electrons were discovered, Jain science preached elementary particles such as
Karmic particles. Karmic particles or Karmons are unique concept of Jain
science as only these particles can interact with the soul. Jain science seems
to be the only science which explains both natural as well as 'super natural
phenomena, interaction between living and nonliving entities, conscious and
physical science.

| am not a physicist and have not been able to assess various arguments
in the book. However, in my opinion, it is a noble task to 'relate’ the concepts
of modern science to Jain thoughts and vise-versa. This examination in itself
is, of course, to be done through the principles of Anekantwada and Syadwada
i.e. through non absolutistic and holistic principles. As | had previously
suggested that his articles in Hindi and Gujarati would also be translated into
English for a wider spectacle, all articles old and new, written by Muniji have
been translated into English and are going to be published in a single book
entitled 'Scientific Secrets of Jainism'. | am also glad to know that the total
Gujarati version has also been published in Jan, 2000.

| congratulate him for this important and timely contribution, and in
particular, | wholeheartedly recommend it to the scientific community, Jains and
non-Jains alike.

Professor Kanti Mardia

Department of Statistics Holder of the Chair of Applied
University of Leeds, LEEDS, Statistics and Director of Centre
LS2 9JT, England of Medical Imaging Research
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“A person, who is religiously enlightened appears to me to be
one who has, to the best of his ability, liberated himself from the
fetters of his selfish desires.”
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Professor Kanti Mardia

Department of Statistics Holder of the Chair of Applied
University of Leeds Statistics and Director of Centre
LEEDS, LS2 9JT, England of Medical Imaging Research
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Inter-University Centre for Astronomy and Astrophysics
An Autonomous Institution of the University Grant Commission

Jayant Narlikar

Director &

Homi Bhabha Professor June 14,2000
Ref : JVN/2000/PC/12441

Fax No. : 0278-562775
Mr. Hemant H. Parikh

Secretary,

Research Institute of Scientific

Secrets from Indian Oriental Scriptures,
C-7, Radhe Apartments,

Near Under Bridge,

Shahibaug,

Ahmedabad -380 004

Dear Mr. Parikh,

On the *next sheet, I give my comments on the book entitled, "SCIENTIFIC
SECRETS OF JAINISM " by Muni Nandighoshvijay.

As a rule, I do not write forewords to books by others and hence I am not in a position
to write one for this book. My comments, however, are given on the * attached sheet
and if the author wishes, he can include them along with the comments by other
persons which are present in the manuscript sent to me. I am sorry for this delay in
sending my comments.

With kind regards,
Yours sincerely,

J. V. Narlikar
Encl : * Comments.

Mailing Address : IUCAA, Post Bag 4, Ganeshkhind, Pune 411 007, India.

Location : Meghnad Saha Road, Pune University Campus, Pune 411 007.

Phone : 91-020-5651513 [Direct], 5851414, 5659415 [General] Fax : 91-020-5656417 [Direct],
5650760 [General]

e-mail : jayant @iucaa.ernet.in  URL : http://www.iucaa.ernet.in
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COMMENTS ON THE BOOK ENTITLED
"SCIENTIFIC SECRETS OF JAINISM"
by Muni Nandighoshvijay

This book gives some fundamental ideas in modern science and mathematics,
side by side with the ideas in Jain philosophy. I am not familiar with Jain
philosophy, except that I am aware that this philosophy has a rich tradition of
high level thinking about nature and life.

The scientific topics covered in the book include such subjects as Special
Theory of Relativity, Wave-Particle Durability in Quantum Mechanics,
Doppler Effect, Black Holes, etc. There is also a mathematical discussion of
the fundamental number "n". The way this book is organised, one finds
alongside the scientific concepts, some information about notions from Jain

philosophy.

There is one school of thought in India which argues that whatever
western science is discovering today was already known to the eastern
thinkers long ago. The attitude in this book is not of this kind. Instead the
author has argued that Jain thinking has been more mature, more
comprehensive and more satisfying than what science has to offer.

By training, I am a scientist and I have been impressed by the pragmatic
attitude of science where no claim is made to the ultimate truth and all
accepted research and theories are based on factual confirmation. It is,
therefore, difficult for me to accept the alternatives provided here through the
medium of philosophy, although I am willing to grant that somebody who is
more advanced in philosophy than I am will be better able to appreciate the
philosophical arguments advanced in this book.

Nevertheless, I think it is an interesting combination of modern science
and ancient Jain philosophy and the reader will find it of interest to think over
the matters presented here.

J. V. Narlikar

Director,
IUCAA
Post Bag 4,
Ganeshkhind
Pune 411 007
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Trombay, Bombay-400 085
July 8, 1987
P. Tewari,
Engineer-SG

Dear Shri Parikh,

Please refer to your letter dated 30th May, 1987 to Chairman, Atomic
Energy Commission alongwith the article entitled, "Some Shortcomings
of the Theory of Special Relativity According to Jainology" prepared by
Muni Nandighoshvijay.

Chairman, AEC has asked me to go through the article and write my
comments to you. | am enclosing herewith my comments and also
some relevant literature which could be of interest to you.

With regards,

Yours sincerely,

(P. Tewari)
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Comments on article entitled "Some Shortcomings of the Theory 0f Special
Relativity According to Jainology" prepared

by Muni Nandighoshvijay

The paper attempts to point out shortcomings in Einstein's Special Theory of Relativity
(STR) by putting forth arguments derived from the interpretation of the Jainistic
religious philosophy. Support has also been taken from the hypothesis on the
existence of 'tachyon' which are currently now postulated to have velocity higher than
that of light. Einstein's postulate that velocity of light is the highest possible velocity in
the universe is not supported and a proposition made that velocities, greater than
light velocity are possible. The conclusion drawn is that alternate theories need to be
developed taking help from Indian philosophical ideas.

While STR has been challenged by many other scientists, and experimental results
proving that velocity of light measured by different observers is not the same as
postulated by Einstein, have been reported, the reasons for such refutation of STR are
more profound and subtler than what is put forth in the present paper. The
contribution of Einstein through STR on the insight that each particle of matter has in
its structure energy proportional to its mass is an unparalleled achievement in the
scientific history.

Many a times, an interpretation of religious/spiritual texts, especially, relating to
the very basic stage of creation of the universe, if incorrectly done, can lead to results
that complicate the further investigations. An instance of this seems to exist at page 3,
last paragraph, and page 4, first paragraph. The interpretation from the Jain
philosophy that the "ONE, by knowing which all is known", is a particle of matter
certainly seems to be a mis-interpretation. The Upanishads and the works of Adi
Shankaracharya (annexer-1) declare this "ONE" to be a "substratum" rather than a
"particle", it is the omnipresent and eternal "chidakash".

At page 21, para 3rd, it is stated that "Jain philosophy mentions that the earth is
steady and the stars, planets, the sun, the moon etc. are moving in the space".
Certainly such a view is opposed to the accepted fact, at the present stage of scientific
investigations, on the movement of planets and stars. It is likely that when the earth is
stated to be steady in Jain philosophy, the reference must have been with respect to
the observer on the earth itself.

Again at page 36, para 1, it is stated that "as per Jain scriptures, energy of atom is
infinite because the velocity of atom is also relatively infinite". For an atom to have
infinite amount of energy is indeed impossible.
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At page 38, last para, the fundamental element of the universe in the Jain
philosophy appears to have been mistaken to be in the form of particles, rather than a
substratum of energy as stated earlier.

Einstein's Special Theory of Relativity is only a crucial step in the development of
fundamental physics, with regard to the nature of space, time and matter. Further
development of physics may lead to the acceptance of more of reality of space than
what has been taken in STR. It is very unlikely, if not impossible in my view, that
velocity higher than light forms the basic postulate of a comprehensive theory of
space, energy and matter in future physics.

The scientific and spiritual propositions of Muni Nandighoshvijay in this paper are
of interest.

(P. TEWARI)
Engineer-SG
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Acharya
in pursuit of science

| am honored to write a short forward to Acharya Shri Nandighoshsuriji
Maharaj's work on science and Jainism. | write this note, however, at a
strange time in history. It is early 2020, at the time of a global health
crisis — the Coronavirus pandemic — that has transformed life for billions
of people throughout the world. The unprecedented nature of this global
event has caused many people to question the assumptions that
structure the knowledge systems of our cultures. Scientific research is
rooted in culture and history, and this crisis has reminded us that there
are reasons why some questions get asked and others do not. Many
people have come to realize the truth in Judith Butler's claim that even
the “concept of nature needs to be rethought, for the concept of nature
has a history” (Butler, Bodies that Matter, 1993, xiv).

Recently, | was reminded of the importance of drawing upon various
cultural systems to develop scientific research when a debate over
wearing facemasks emerged in the United States. Initially, American
scientists and public health officials discouraged citizens from wearing
masks to prevent the spread of Coronavirus, in part because it was not
culturally acceptable. They soon realized, however, that scientists have
long shown the efficacy of masks in preventing the transmission of
viruses, and eventually the Center for Disease Control in the United
States recommended that Americans wear facemasks in public. Had
their culture valued them, these public health officials might have
immediately accepted the benefits of facemasks. Indeed, in this case,
these officials might well have benefitted from a study of Jain scriptures,
which for well over 1,000 years have been encouraging the wearing of
facemasks (muhapatti) to guard against the injury of other living beings.
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The understanding that micro-organisms exist and that humans
should avoid their inhalation and transmission through the use of
facemasks is not the only discovery Jains made well over 1,000 years
ago. In the past few decades, the connection between Jainism and
science has been one of the most vigorous fields of inquiry amongst
Jain scholars, with Knut Aukland publishing an article in 2016 that charts
some of these tendencies (“The Scientization and Academization of
Jainism, Journal of the American Academy of Religion). And for about
40 years, Nandighoshsuriji has been at the forefront of this research.

No one culture should have hegemony on scientific research.
Indeed, Jains have shown, through anekantavada, that there is truth in
multiple perspectives. For this reason, | am thankful that Acharya Shree
Nandighoshsuriji Maharaj has contributed a Jain perspective on
pathways forward in scientific research. By showing the relationship
between science and Jain understandings of nonviolence, the soul, and
matter, among other topics, he has encouraged readers to look at both
science and Jainism with a fresh set of eyes.

May 1, 2020 Ellen Gough

Atlanta, Georgia, USA Assistant Professor
Department of Religion
Emory University
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wol A AdURdAL AR w2 S Hewardl ouod <l B dl 2 elea wgwA
AAUR WA B 3 Hgw R oo sisuer well w0 ooul sunldis wild
adl, sdAL ol dldl ylEaAGia) usdl asal wnd Al vaed, w1 el
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wedAl glRaml vilas At o yuu axg O, [Galid s4129 Auel A 2QlaH A
Wl asd el e, A vilan vaar Ausl Al agul ay s ¥S us 8, uig
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2. Ul %, 20gd seld wal [Qaulpl SHUHL 2 ALUMUL HgL YR1A B,

\

1. 2USITHR 1. so0lde vt sl 2l %, viega s

Al 2gl 519 s 4 3 AuslARld eldl el Aed § 2Qusgl Al uvl
(oo 28l 9 Gua-l ofaaMd e gl €ld 8, A Al wl51R 3 vl
gl 2ol qael 8. dell 3. Sl 2031eudl Far @l dd Haells €lal odi,
A2l WldiAl “Atomic Structure” Yds-l Ul U521l AFBUAUL 56 O 5:

“The idea that all mater consists of aggregate of large
number of relatively few kinds of fundamental particles is an old
one. Traces of it are found in Indian philosophy about twelve
centuries before Christian Era.”

(fld s192l B3 Al iag ed 3 ud olilis uewsl wou el

UHIRML GrEl S2Els HAGA SRUAL %L GIRL Gel $ld 8 A dsi

Aecil €., ud euRaAll ag al w4 tkdla gdgeiul uid i 8.)

iR 2al wouldsla sl Ax sedl eld § 2 A Aaiad Yo surdla
drslHl A B AR ULl sa-l [Qa-lpia i [Banl woid Al sl
42g BB A 2Rl Wl 2l Rgidi daufis uglaat oo wna sl
ASA.

Rclly el Fedld Hewag @i 400 B A Fetedddl 2elinl L wuA
Gl 2 Al A5 A5 WML dal B uRHIRRAL el tiddl usal (@
Rrgd RaRen s36 & A sllaiaiion Al Wn ¥ 2ol dl il gl 58
8 5 N Wi AT, ¥ G AOE, A GF AOE, ¥ W A0 |7 (% s o0l 8
d A4 A B wA ¥ A4 AN D A s AAN B.) L As A ud
51007 -l uedl sl s el 8 dlaisiudy s& B 3 s vNed uuA
GElldAl 835 UBldAl Ao su3u yedld(matter)dl s yBsuldus umgy,
¥ saRd s1SuRlL Ad (Aot asd 2l 2ed ¥ Asld W2 w[Acd 8. il
eleat il [Qalatial wida uwaue, wue (atom) 8 o -Ale s1RQL 5 dd
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gl 8.

eigdill Himddl MMl URHIRY, Bl GlElisel A50L UsllHL AF W2 Haeld
sH B A B s UUQYA AYRIUAL ARl M@ AHA GElisL 835 ueldA
ARIAL S120L 5 W 5 UHIY, MdSI0HL 2L B8l 825 uslddl Mol diLs dd
edl A efamHl 835 uslddl HOMd 2sH d3 A QAL B, Aed A As %
YU RLAY/HNAAL HIZ UHU UEisl 835 usldd sl %33 ©. dell sg) 3
% s UHIRG AURL sl AL B Al AHIU GBI Al AS WA B A ¥l AHU
Selldd 2l B d 835 UM el Ayel Jd el 8,

21 o Aselul 2wl QA dl 2gfs wyul 8e R0l YRR 51 214
dls R 514 2 ddi [Qygcesly old o H1g a3u sasiell usildi
dR@LsNEL A [Agyiotsly ool 8 2@ % [yl 21 @Ry udl 4 d % [usil
pasiell [Uad uel @y ul 8. 21 asisdl siduel Bal d Wdl- Ry [@3g
224 Adl «2dl. dell U1 2R M AL 3 UL 2L Gl ARUAL A
[Alat Bal 24 wlaBal [ Fasl ) s34l 9, d-dl [BRe 51 el 8 dl d
oirild, UL A5l sRel Al Qad oldid 8, 3 g A 2 2 Gy
g2 53l NACLL 527l ASA.

1 g1 @lal 'Alre wladl Rigld' 2 e aliadl Rgid'
(A ynldaRell sail qua wisl ol 8, 5101 3 AL uHU uddl, wARsML
2l wda eRdly [@ausl 0. €. Al @, yedd dal dudl Bl oulilas
Rig 53] odid ® 3 usiaHl §lei s80 sdi ugl ag »3dl 58l B A A -um
2541 (tachyon) ula 8.

YOOI URHIAL GEIRERL UL AL @eiad SIS AlsA qvld 529 ey Yol sy
o w2l 3 weadl uRud wdaldl uA w5154 A uRud wuall/
auaaal-dl 2uuell 1S aHdl edl Al A © ugl k. wuel A ML
ulduied, €., 18334l sdanda RauulRie [su-dl wSsa 3 (Michael
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Faraday)-il <1l 2661 a3 A1y & :

A

S8, Al @, yedn wdsa 3 AL R2 L

Ty

»

“But I must confess, I am jealous of the term 'atom'. For though it
is very easy to talk of atoms, it is very difficult to form a clear idea of
their nature, especially when compound bodies are under
consideration”

(vaoi, § 5o 53 8 5 A ‘arom’ (AQ)) skl Swl 2w B, A 3

‘atom’ (8]) WOl aAldl sl ASEl O UG d-dl |GG A} W

[Qotardi-vaie 2udl og % 243 O 2 v 530 [ M3 el

AACrd €l AR 2 ay HBd o 8.)

2L odld AR UL dedl ¥ U wud B8 sRQL 5 Ra-ulalkd wH 9
(sl AAdl «Adl 2l 5L 2% © dH dH HAMd SR, dd GlEIRRL dAl dsil
cAlaBisai [Qaq ual ag 4 ay oRa oiddl oy 8,

§.2. 190541 2ueeid sis=eisd 'ARe wladl Rgid' 2% sal. d-
Rigid uHdl, w4 [l uelal-l agui ag sy usiasl sel-l »3u Fedl €1
A5 B uig el ag Aol saRA €l ws Al adl euR usld dllaul eld AR d
gl oSl 8213l dUl geUMI(mass)Hl A4IR) Ul 8. il A0l oAIR UsIa-iL
QoL F2dl AU B AR 2 usld-l dolsS Y- A B A gL (Mass) isid UL
©. 27 uglddl AL ¥4 98 dd A W2 AHA-L B3u ) wld B, A AdL AR
USIAAL A0L Y2 el UYL B AR UMY AL W2 AYRL Ad RR A 2 8. =21
UL 214 A (constant) Gldledl 8. A=l ¢ AL FUAML 2] 8,

g2l Rgidl olllds ol & B3 il B, s oy o [
Gelisl UL, SR A AUl 514 sl URGAA AHAL B, dl oy oy
uglddl yilaus 50 A Al sl auand 8. 2 Aed v [Reiau
wlsa A3 uRMLy Aeldl [@Qaiq 2isy 8.

218 usld A uelddi eel wls (A2 s Yo uHlswL Wy B,
E=mc’, odl E wed ulki(energy), m 2@ sudid(mass), ¢ 2d Uslasl
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m . .
al. dell m =t adl. 2 oUBdil Rigid el siuel Avan g dl ediell
Al %alel isid (infinite) 29 8 2+ dl 00 Al ad suladl »ud 8. dell
o1 $1SURL UglEd-l AL UsLA-L A0l Y2l U AR drd gl 2dd A4S .

d % A sl QoL AA0 HiddE], AR UeldHdl A9l WSl A9 F2dl
A B AR UMY d-l W2 RBR ad oa 8. dd wdlsw w8
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. URRUA AT, uglL il UL A dR Vv = ¢ UA AR wAld uelddl QoL
USIEAL Q0L F2el U AR AT, o Yed YU YA, HdAol 5 AHA A ueld W2
Ru2 uf oal.

ol ueld-l deus anua-iz ulsW 2L W B ¢ L =LW1-v /e’

opal L Ui ugidlll ol ezl dous eald ©. v Loulauq ueid-l
Y \

QL YA sdl AR dous oidld ©. 211 AHsWHL ueL ¥ ¥ vl [Brd asdl

U A A 41— 2 /2 <l Bud vedl 2. He 2. waR v -l Bud ¢ wedl
20 QAR A[1—p2/¢? =0 2 adl )l Bud ugL g ual,

2L Ad usia-dl 33U ould sl ueid-dl ol yeu Al B, RIS -i-il
@B Aladiaedl oA Rigid 2udl 8. S A5 ugld Gu 6 3 1L 91
QAL U dl o 68l ALl ARAAL AN dAléUnAdle UHIBL Sldl -l
gld. 4R 3 s Ul 3¢/4 2ed § 2,25,000 (5.4l/A. Qo 8 ¢d o dudlui
25 HRWAL AL ¢/2 2@ 3 1,50,000 Bl/A 8 dl A alkd g4 Ao
sldlanale 3o 2,25000+150000 = 3,75,000 [3.4L/A. as a3 8, uig
WG oirtg 2l. ARl eed A R21S AL AL Yol UHGL 1Y B,
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Vo4V, 28l ¥ =3c/4 2t ¥, =¢/2 9.

V=
1+V1X2V2
C
el = (Bc/4)+(c/2) _ S5c/4 :50/4:& Wy B
(3/4e1/2)c*> 1+3/8 11/8 11
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2L Jld 2R deell WLAL(ARBA) A ARAL $cUHL 2 dl Al Q9L 3 ¢

RYPAY Y

5l 200 €ld B, udg 2l Qe 2o yelal 112 o 8. AL dolaion
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yglal H12 dAldadale uHIEL A AAAle WL WRRIM @ILHOL ARV, o i1d
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BuR odide uHlseiel ol ueldi-l gl 2Riddl sk uHlsW
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ydusiadl sl §leidd @Ry usd el sweel 3w wlsw sE B 3

mo=—— " ed el seldl »su 300,000 Gal/A. wed 3 c

1=yl
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padl Ardsl@ Yol A Wl Gedw HA 8. w Gedw udw
sl dii-t nuy Qe slollauardlal udd usixz 3 B,

7. (A7) TR OF HA | AT QRIS TS aiRware Teatestued aiveAd
WA TTBia 7 At et aiHatet [Ristied AiRAd WTEAe T,
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axdl/gudl Hidlat, dl SuR %g 516 d 8 o -AlE dg Hig ul.
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w41 401 Bur wld Gaun 52U Y-l Aol HuUR :

AR adul Ol YuRAIFS [@uidld 2Rde Alg B, Fw6ll ¥2 2 Y-l
[Qull AR @A sdl ag el G} 8 24 32dls @l dl €l sdi -
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-

o [Quid Gliall w3ld 53 8, A uddl [ [RR ¢lu 8. d Rl

-

Al 23U g ld B, ul d-l Al 4y o Aadl (@il Byl 8, ed

-

opdl YL (G-l QoL slFiel 4oL 5l 2000 Sld Al el 2010 “lAAL Hiosd 214
Al wesa [@auq, 2 Ad a-dl oula wa 8,
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=~ wavefronts—

Subsonic Mach Supersonic
speed One speed

old Al o1 ¥2cl % Ao [l A4S A © AR W[ G 53R
A[E A @lH oA A WA Ul 53 B wuA @il 20000 % [QuindL 2 [F
Baua 53¢ @Ml olal o dl GRLL UG MY B 2 2L @1 wAAl @l d3on
“lA-l 25 vz wdla Bae o-dl & 8. L o [Quin €l sl A% uwl
ag 4oL A0 8 AR d [t Wil 210 sdd wlfddon-l 2z Baad did
AL B, vl UHA UAL 4351 WA O, ARUSL d % [AHinAL YA A o [@idHl
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M Aleol asdr el sre § [« sdl @il o ag el
(B 21 1 8 A d-l «l wen el a8, 2wl 4wl [@Hdd
HA5AAL 51 Yl usil asdl el

2L e8lsd odld B 3wl QoL 5l ©M G R ueid-l Aol e
Sld dl 2l AL SlA dl @A G U2 usld-l Aotl «lA-L Ao GuR SIS
A2 udl 42l uRl A wl Gaules usld-dl AL @l sl ag Sl dl «lF-l Ao
qd 8. adl o Ad Usla G 52U usid(source of light)dl doL usieL s3di
a8 €ld dl U5 AL URL U512l BU 5-1R UBlE-l Aol H2El % 2R,

USIAAL AL 5l US1A BUA 5 Uelddl A9l %L AL €l dl UL
Bl 1S dslad usdl <ol 51200 3 2 WRRRME Ale 2o nam A3 Gaua
e uslag (3ol el 8, d-dl wsn usia Gaua s2R usld Wd ¢l 8. A
deifas Ad % uslel Gust 53U usid-l Aol Uil 4oL GUR 51 AR Adl

efl.

Uig oAl UslA-L Aol Y2l % Aol Uslld usld-dl AS A B AR usia
2 usifEld ueld ol AR AUl 53 V. Hdael § usia usiRid usldHidl o
A5l wsdl Al 24 d-l 2R USIAAL dUG e Us1AUE RS N B,
A 5 usladl Aol oA sl dul UslA sl ag »3ul uslEl Ul AS Asdl
4dl. dell dil wRdcdl 2els12 sl el gRudl -l B usia-l 33U ol
5l ueldd ol [Bami usia §sdl €l dl usifid ueld-dl aula-l [BRe B
usiel R goud © A d Barnil d-l sy gd dwua 8.

gd 2wl Wil ada 5 wuel wA use sdl ag Aol Yurdass
(superlighnic) 4t 8. 21 yureusSs (S.L.) dirsil ola us1a $2di ag ¢ dl
U190 W0l QA 2 YuASFSs Al 20010 8. (9l 52l ag Aol usld
W2 YuAiMs (supersonic) st quld B, o % UL 2] A Usig-L Q9L
53dl Ay Ao ueld w2 YuralSks superlighnic st amwal 8.) au
WRRIGML el wei (L) art ddl wise W[y adl Goun udd uslud
(3o, da-dl weon ddl yddl ad Gaua uda (3ol e, ed usiuddl oL ye
UsIRA usldnl 4oL Y2 el o LRIl 214dl.
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uig 2o (Gl ardaalgl 8 2w siSunl Rigidd walbis ulaumial
AR sal usl % -l Rigid a3 dlsiz 53 9. dell usla wedl dodl s
Uslel 5l Ay QoA usiald siSuelL almx AS asdl <ol da ddl Bot ua
Gl Asidl Ael. 21 Ve % RIS 58, 5 51SULL UsldHl AL UslAUHL oL
5dl 9y eldl -2l

2 VBB U218l dld A ULL B, S120L 5 USI8L 5l Ay Aol Ui
527UR el wseH UM A [AAN USIRAL Y2 oAl Slal ASH § ¥
U512l $l2id 500 53l UBL ag UM Eldl ASH daul S1SURL UsIRAL udRL adlR

2a08q Uizl adl dal dlal ASH. AR AR 64l % YLl R -t

-

Wil 2l vl o e 8. el d usia sdl ag QoL Aadl us -ls. uig 2
Reciael 2t 2l ueiel ual & % usia sdi ag 01 Aadl a3 B,

el ARBLHL lAdl URHIGL- Y- AsH(unit)l 4ol i aid-l wel W B,
el UTURL HAIDL URAHIRLHAL A4 34 sl USIAY adlol sSeunl 2 B L
AUA GEALSHL AL URHIYL AHS-AL sldidd USIR B, uig @Al GualdHi
2lAdl Yud s USIR V. g5 UsRA Rl 58 B, A 2L uHEL 8
(1) »lelRs adlon, (2) ABa adlou, (3) »usirRs adlow, (4) dwa adleu,
(5) eunL adtew, (6) ail9al astaw, (7) Hel adteuw, (8) swel asten

2L LRUPAAL AUSHAUL FH FH URHILRAAL AvalL qad)l od A4 4 sl 8a
URHIQIAL URRUH ag A ag UM udl A B, ¢d adHiql Aayle udl 2l
A RSl Rl @dl-l 992 2HelRs adlondl s Asi ¥ Fws ada B,
DAL SHHUL WA URHIQYAL ol % | B,

ol Albd adleuml uRHIRL-AAsNAL, i 2elRs adleurl uRHI-RsHirl
YU SRl URLL AY URHIQRL 8L 8, ANed deilds Ad ¥ d-dl uReum
ag Y ol B, L o Fd 2 Ul aolpupiig A URHIY- A5 HAL URHLGIS

Avyl qadl o © 2 AR AR d WU UL vl aadl d 9.

[Rsu-flalial 249210, Ml dul SAsgi-, W2id, 42i+, dlzid, sus
QO Avalel ¥ sl el B o oEL o SR 2L adleuill HuM USIR ViellRs
qoleul 2 8.
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AYHY (Samaya) :

L FellfFs usull wRedls wee D 1A A swo(time)-l icid M WY
W2 AuRAd B, Al sl YBAH SIS Ay el 2ialdist w0 unl ¥ wReulis
2% B Y wAvALdL AHA-dl As wualist wd D ¥ et WA As Yad ded
5 48 MlReul 1,67,77,216 2ualist ¢la 9. Aed § s A5341 5825.422...
2lal@s) 2l 510 AR AL D, Ui 21l A5 2aAldsL Fedl SIOHL S2dl AHY
UAR AL O d SIS ALSU WU WL Guasy <l odl s 2waldst i
VRAVALAL AHY YAR US A O, dY WolHl s8¢ O, L AAvALAAL 22 A AR
ASLL AAAL Wis3HL 4 vl sl Al S1SURL Ad-L dulBLlas wHlswL gL
uRl galdl 4 AsLA ddl saAUAL B,

AR [Qalail s1a-L Y sy dlE AL AL B 2 del 1000 oo
@oL 107 yelld u @ a3 8. dA [si(pico) ASS 58 8. % 5 w1 ad 33-34
i udaidl 8. 2R dl 107" ydld s v @ asia 8. dd el (zepto)
A58 58 B, uIg L Bl WRAIRS MU AU AL St UL uBL D, A 3 unud
WY A5 stdiag wsd el A odi 8l deena ¥l s aRidI] wHdl 1 uMa
iR 107 ¢l ada 107" A3 yeild & u3 B

2lAL WD UYWAY S uHYAL Bege D, s AHAHL 14 AwAls
nHIRL Glal L asizel 85 AL D31l @S 85 Gursl Bl Yol 8.

1 0% 2”4l AFELS WU sleal 12 Al 2l Slegs dul sl @, 2. %A
Nact sl B Ui AR Gdlde WY, ¥ WAL Hiadl A dadud sagd
l. Bed Bed ysll ud-wmguix ([Bdla)a wel d W sigal ARl uRa sal &
A Al ol WML 1 Axelsd Aol A Wy A uHEl 8¢
1 Rajju = 4.0 x 10'"*12%imiles

Al 14 A%EALS UHIL AR, UMY S5 s % AHAUL S B, A §
- opgell 21l [BHd uRlL ardlas <], odi Al 2l sldgs

®. »R. ¥ DA Bud sl ag Qv dl 8 . i
; WRRAML SIS uL uetdAl do1, s sl a8 4 €ld dd

", 3 584 GRA ovud <l dul usle sdl ay Aol
4 URHIAL( Y1)l AL, UsLHL A0l sl UL 4134 Al

Aol A 584wl 4oy el



14 ¥ aleioii Asils 262 (epo1-1)

[ d2o0 2 WS Ao

25 dld We O 5 [AaulaAl €lHa d391 13U HA B, dH Us1AA ULl dIoL [A3Y
WA 8. A 5 seclls WABLs eSlsdl USLAAL YEIIA-SBL AU AL RAvAL
Ricia auadl asia ad <], d did el B - wwll usly, @, AdasiR
PRA yeotadl [As12 Hiol ald 218 (G waly ol 8. ddl usia 2wl el
e 2ol 501 2a3U % B A vl 2uSLER, [ARAL 3A2 5182 a9l wE-
ul [Rig 530 20 8 5 usia A €l ol yeoldndl w5 usie-l [@s1R waal
3uid? (modification) 8.

oul? YuRAIMSs [« sdi ag ol GR 8 AR [ A=A
Gaua s« won WL W & A [P w8, 2 uRRUlA
(3L 2 518 g €U dl d Ul Q061 AL ASAHIAL AR BA2LsH
AMAY B, A %l €l Fedl % AL d UMl €ld dl GElL % AL AM2L
AU B 2 515 e At § sy Asa 8.

A 2000 metres

YuRAIFs [auqmi o3e sgw a2 alddld ek [RBR Wa das w2,
25(al oldlall UL wRuL 8. ok Wa Aasid «li a3 AB %¥ed idR
sUAG ALl B, %R ARdlds ¥d CB=990 metre %2 % 8. AB id2 dl
Yol el ¥ V. 5101 5 YuAiFs Qaddl ald 400 /A B Al wurR
€l CB 2id2 51Ul d el [@i- 2000 2R vidR s1udl. H12 el vidR
AB=2231.6137 metre 2.

eq 2 uRRUfAL 516 g™ «lfdL Ao 2un (constant) 15 dls1R) @
dl Al M2 2L MR 2dR sleulAs ARl dul @ yus-l allan [Bg
Baumi $cdl @idl. 2aal € sdil ag oL 515 usld Hadl 243 A8, dd widg
U, ¥ ardlas -l
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d o Ad seld YUAIS[HS il A HASR HIS USIU ¥ AHdR 1N d o
aRdlas 8. uig ok [RBR WA Nas A AHAAA HdR AWIHRD ¥ B, %A
uRAFs [Erunni alidl wen sl ean seir+l gal WA 51 Aus ddl
42fl, d¥ YURALS[S AlAHidl USLAL MM 3U UL Aslas 9HIRds1 AL
guq oleiRel ailRasia gl A 518 AuS QAL el Al usia-L Ao A
(constant) dl3 dlsRAl 4 ASH.

iR USRS USLAAL QO AN Il 2l wHLS00

My =M 2) L =LN1-Vv*/c?
V1-v?/¢?
7,

> +
V=%
(3) AT, =AT,N1-Vv*/c* (4) A
2
C

[SS]

sA ueld-dl oud waRIAL g, dollsS, MU A ARAAL AR
U V. uig o ardl@s <l s1R01 3 glid sol 2 Gu-il uMlswlail
uuH, [golla 21 gdla aalse0 Aoy i -l

A 3 [alalal §leid s20A Y gAMoL WL B, U3g didau
ASURL UM 500G Al Yt 618 wd Al, dell udal oeuel du sleid sel
w2 m, wlseL eR1eR el

m, =
N1=v*/¢e?

A o A AT, sl2i- 500 M2 sU124 L4 udl -l A ey s00 W A,
Yt Ul RUY B dl Hlol IR o B, ARdlds Al

-

A® dld 2 3 usia-L Al dld sl ueld-l dons yu A B, A eslsd
uQL e el %l Ao Y A dl, usld-Al AyRl e us, wlFul 3uidR as
Ny B, A Hirig ul. adll ofley el 2w sla Gl § ueldHl oL usia wedl
A dl de gl 2ddd wd B, A doils d 2 dl el ARda o 4 W dl
gl wedd 56§ A Ul UL UM UL GURAA A u3g U8l ARl Slal Ay
$l2i 500l ol IRl - udl el U5l oL Fedl Aol usld RS Asldl
A, dall d wdui A<l deus gu o1l AU URL A sl BeUA o 8.
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qull L ~1814 AHL5WN UsL9L sl ag At vsild @y uidl astdl 4,
el uel i wHls2e0 QoY <4l

AlRA(vectors)dl AL GllotdHl UBL el AH5WL AdINS1RS
oug il $120 5 Us1AL sl Ay Aol ARAWAL AR A AHsWL UHEL
SAAUL 2L % W O A ¥ ARAAL AWM s O, A AW, A UsLA-L A9
2l AAAL USLA 53l GHBIL AU €14 dl d ARALAL AN $5d ¢ ¥2l %
214 8, ¥ drdldsdldl [Bg 8.

2541, 2UBR2ISHAL AL AR WHlSWIL, UsIA 5l Ay Aot ygial w2
BeaGuadell 8. ouR [@andl 2l [@su-dal 20 W 8 3 auusn w
olldsaoinl 825 wlswl 625 R drdf@s 219 AdusiRs yarll siudi
clal A, ed ¥ uHlsWN [@Qaedl Al -l g2l 21ual usidd yuoddi
eld d o wdlswl [Qaddl Hewi |2l dedid wgal usldd d % uodi]
ARAAL Usdl slal BS2. uig Ul Gu Ay du [Alre wladl Rigid-i
15200 Us1 5l ag ALl usiEl 3 gzl duoadl usdi e, W2 el
Esullollad 20 Rt [@Rre dlad 53 x4 elrdly eldilHs udurinl u3la

At 2405 Astfis uglal ol ana 33,

€ N 8 5 51 veL Helr A R B A A 5155 s [l g1l
a4 w5 Ay el v 2L 518 vicdd dRaain, vidlal 2 [Qsid da edd ud
0 @ad Anfld 5§ eld dal [Qaulzil gkl o 4 A5 v 8. dl el HeiA
(Cgt-l2il 20 51931 M 410U A1 A ddl A A YAAIL AS HIRL WL
(ol yol 53 €.

dl. 14-12-1985

QAu Al @ 1. 20 Av avdl AR 3 [Qaid 539 3 e Wl uslal
Qo1 2 el A1 515U Ulgetls usidHl do1 usladL Aol ay S ud B, W
3 207 Yol 635 clllswwnll w2l ol ydaoud well o -l dldl 8.
Al d UHIRL Us12-L A0L AN B A S1SURL YglAd-L 4oL Us1A sl ag B -[S.
wig A vl vl U a¥ wARsML elllswwwll 0. g il
(Dr. Lijun Wang) @93 (e« yaRiZldl 2.6 .0l dglaq sl 53¢
Aa-idl Azl sule] ® 3 usiadl R0 d-l L 33U sdi 300 2Rl 23U



gl 2Rea uS=2iS--ilL. ... 17

und 53 a3 8. 2ald 3,00,000 BoL/AL < eed 9,00,00,000 5.4/
»3u Aadl w3 VD,

Sl (g aiot Sl odd uRels2 REEENCHE]

A 5 5 %, 2000+ 215 s SRUAL Al UHEL 21l N A+
[QotdatR HilEdl vusoll Avari 2idl 8 51201 3 A A2 (Nature) -l uRig
wid2A[R A [Qsti HRsul usUEid 2l ugl o d e saL A=A Renes 9.

2l 219 URLg vi-cllfasael Sl wdd Rels? dudl Avdi e 8 3 i
dld sl [@QRre wlad Rgiddl @3¢ Al s1R81 3 241 dld sl
ollfifs Rd@ 44 B, uig olllds ardlsdl el siSusl ofllds so i
wRda 4adl -l oul wladl Rgid wst 22d % 58 B 3 5iSul clllds
5Ll Q0L UsIAL Sl ag Aadl usidl el wald sisuel usidl wd usia
sdl ag el Hsel asidl A2l dell usi sdi ag oula sdl ol Al Wlsan
Belbi-gd ANAAAL 1S o Hewa A2l 3 515 U GURAA 52l L.

sl cllldsaetdl ¥ s1d-s1e01 dAode & adi A uRadd 2udl i 8.
Al A uAY 5101 GURAA A B 2 4 udl 514 AL B, A 5 drdadl Y
o o B UG eaH]l UuH S14 WA B A A ugl s1ReL A B, Halq s1d-
sl R seals o 8.

(2L aldl wxoadl ld dl 2L Jd wHocl wsia 5 Rl 5 518 As Al
oigsHial ololl €92 B A A Alsdd AL B A d Hg WA B, ol B dl d UHEl
o uig %W A e35-l wUdl cigs-l ool AL UL sl Ay Sld dl uddl d
Al Yy WAl suild A A ugl oNoll del il lseil sigsii uda sl

2y A d ugl sel elgsaidl ool ©2aldl Al Aoud.)
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250 W sen 0 ulig vi-olilswell 3l odd ARdlsR, QUL dl. 17
%, 2000+ 2153 s SRAL vl A 8 5 ¢ “S.au. 19601 slusi
AFAUL oAl Yeddt, dl. 3. zauly, Ll Ben-dlys (OMP Bilaniuk)
2 Ag YA 54 5 gl US1A 5l Ay Ala sRiusial uRda 4 B,
A Al AL US1A Sl $4134 SL Ukl Al 2L SBNA dlaA 25 A
8. AL SR GdsIMl U 53 S B ulg dul gL Mdsinul iledl 3
Wt wsel asidl <Al 214 d skl 51 [@R1Aeun Glel udl Al ddl o
w2 AL AEdL Rigiddl A A 515 [@GR18 2ladl el waw dl 4L

UsI1R-AL 50l Rdd © 5 AR 7 d o cifawl ua 8.7

20 e, 20001 Au(Nature) i usifid i, [y qidl-il Usiasdl
ofaedl Halelt dldcdl MAWPL i34l Qv aizal uedl 1. A eiRl(Chairman,
Earth Science & Solar System, PRL, Ahmedabad)2l d#-il dl. 2 932,
200011 w2 uHRl o ed.

2L UARL A2l ALUadL Rigid-l eidl sl -2l usla-L sR0-L 4oL
USLA Sl ULL AY 2 HRAMAL AL 8 . UG Wl USL1A sl Ay Ao
edld nure af ad dl d-el siRe w6 514 Gael as o wald A
A%NAUL udedl 51201 €ld ussl 514wy, Al udal s1AAL wgea Y A s
51200 GURAA U, oA vl uAML g uad el WZL WY WML e
oleclld ed duial UAR AUdl dIolg AU ULl sedld B A d A sulda
AV L[ WL Ad A w513

meqi um o

a

2uAvl gallenl Wl Alney d3ol bl AlsA udlous Fedl cioL uAIR U

8 ddl 2lA ¢ B uig ¢ U el wlk suld 8. A wy ueniE)

uAR 24l usl b' 2l Yl ueld B, % ¢ sl 4R B, WK 9di, cdl ¢’ wadl

bl b' el 2suL o B wA Us1Al ol Wl ¥ B, uig b' (¥ wvR, b
N

Aol B) drl Us1A Sl ag ARl Hisdl A 2 B 5181 § dA vl 2d
crll A A Bal 21 © § ¥ alkdayi Point of amplitude €.
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2sdl, v srREl wledl (% ¢ Bigal 8 d) usia sdi ag el wulRd
adl o «dl. ¢ 2 Av) 8 5 A 2ud Al Axe W Ad, wRadyds wul
8.7

2. dl 20 2yl 20011 215 Ais SRANHL As AR 2l
e1dd yRaRidl-l wlsen [@Qau-dl ad deoud ¢16 (Lene Westergeard Hau) 2t
Rl e1d RrAdlFad v-elikisaret Al Brusa §. gl (Mikhail
D. Lukin) 21 241 A, aieiad (Ronald L. Walsworth) [tz 248
ddal A 536 HARNML dalA UsludlL Sl2i- R0 Aol As MlaAs: 2ald
AL €A™ AL UG Ut 530 €lal edl. Hdaol § s FlaAss w2 usad
Ru2 530 €1l edl. d AMRAR A wHEL B:

an awoud 18 freusa 1. gl AUE A, aleuad

“New experiments reduce speed of light to zero in
a millisecond.

Researchers have been able to reduce the speed of light from
186,000 miles per second to zero, trapping the light beams for short
periods of time before allowing them to brust forth again at full speed.

Now Hau's and a team led by Mikhail D. lukin and Ronald L.
Walsworth of the Harvard-Smithsonian Centre for Astrophysics in
Cambrige have independently gone that achievement better. They have
brought the light pulse to a complete stop before allowing it to brust
forth once again.

They could halt the beam for as long as a millisecond before
turning the coupling beam back on and allowing the light pulse to re-
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emerge at full speed”
(far uanHl uswl Ao 4 [ula ass we g 530 zami
2l 9.)

AMasia uslaAl 2R3 adl Gege ol Ud sl ud g5 A W2
usia-il ¥3un 4,¢8,000 WSe/ASuiel Y 530 wsalL V.

Rl el A BreusSa . gl v A ANa. aeuadsl s2usiai-lu
a2l 258t 36ay-l c1dd RHalMan A2 §1 212UEmBSA vid adat
Ad ag ARl Ad 21 ¥ usr-dl Rl Andl 8. daix s d-dl Gge ald
U 53l yd [RBR 530 €14l edl.

A2l ustadL A3 s FlaAss w2 RER 53 yd: Gegre auld W sudl
AL edl.)

veotd, 2l 25 UA A edl 5 WIUR, 2540 SRl AURda © w3 ? vl
AR [y aloidl N olie A APl B 5 2541 sellg 2Rda 25Ul o
Al U wsal.

Guz suldd oid uAPL suld © 3 Y A URHIQ AL Al SR
Rd 213 ¥ [a A 34 ad ud s d ed wABls QR wlbid waid
dall B,

1. adlew 2ieid) ay WRdl 2nuRivl 21, dadas, siugh st a9 Feiddui Guesa 8.
AL HRl M5l ddol 5 sl Al 2 B,

2. JeemEl # BT B THEAT : Th [0 — ot Sceted Sie (3FERART, -,
9R¢Y 7. Q)

v
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2. AE=2SHHL
lavaid udllsel
E = m¢ A0l vl& Hid i

E =mc” 9wl gl 4eid Rl sis =218 vile yulie 2ls20y/3s ® 213 Q
282 18 it [AfEe A10adL Rigid (Special Theory of Relativity) 121 4618 4219 8.

el 2l @R wldadl Rgiddl Qs 48l wd dlsiRa o
YdaiRUAL 4R 536 8. (ol uReummi usaial o ud dls dlsRl
Aal »ad 2l YdarReusiia postulates s8aHl 1A 8. d 1A WAL B,

1. 5iSuel clllis uSL 581 wadl usid-l 401 Wsla-l o1 sl 20eS) % €lu D,

2. usiu ald usiadl §l2i+ sell-dl Ao élal »Aa (constant) €la B ald
US12L Aldril ARl Al Uldidl U512l AL BUR sA1R4 51 AR Ul 4l

6uR edide ydareuziia ol ydaRen Wl £ = mc” wdlsel wotui
E ugidl aal sl ald suld 8, m ueld 2adl 501 gauid suld 8, oul
c usla-l QoL gl 8, -l xun (constant) dls dsR s B,

A A ol o QB gl F0H ellldsiel vEdl dl s =2 sl
[@QEre wadL Riglddl 6R16R 5109 uds 20 <l s34l d2il Wd 8 5 (1)
gl (mass) 7 AlEkd (energy) ol 2selloadi 3uid: ad us 8. (Mdaot
(a3l 2 dld Rigid a3 Aadedlgd © o dlurl e35 2ud e3s5 uRRAlUL 4
asa Qg ell. (2) 5iSunt clllds ueld 3 50l ¥ A Ardl gAY Uslal
Qor-it ol A dyRicell ¥ 2d - Fedl ¢la 8.

add: £ = mc wilsemi m SSu8L ueld vual soig @R wdeg
g salad el uig A S1SuRl ueld udl o1 ol wal sAnl
gald 8, ¥ A1 25 A eid el uig A ueldl/s01L Ao uWEL qud waal
28 A Sld B, A usldd/501l 4oL 98 dl geuHI (m) A8 B A Ao U2 dl
gl (m) 42 O, % d usld/s01-l A9l UslAHL AdL el S A dl Al
gAML (m) ddd 45 M4 © A dl d-dl wlskd ueL 2dd 4 d B, wald d
ugldl alsd ueL 21un (constant) Wl il
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2 . 2 2
wWR, £ = mc wMlsemi met usld-dl R el wlk me” A
-l sual(kinetic energy)-l d2eial sald & 1A A cll[swwirl Ydsii
A2 Wl sulde B

E=mc =mc + KE. »l mc” s o ueldl 3 5810 12 éla wua
o €l 8, 2R dlaulsa (kinetic energy), dsil 4oL UHIBL addl-2dl Sld &,
W2 AL AlsIHL A HAdL SRl 8 5 guid (mass) i Alsd(mass)sd
Ayeludl Aselloani 3uidr wd ® wd siduel ueld-dl ald ¢l wAa gla B
2 gAY Us1AAL QRLAL Aol a dpelld el usia B,

A 5 agiRdl WABL ulaeiul s1SuRL Y sl (sub-atomic particle)-il
QoL uslal L Y2l sy Aadl asil el wm wdl, E = me + K.E.
Y YA B 5 Yol geurll UBAH - UHIYUL URL i Wl 1S A3 B A
% e UL il % ald sl B

Feagdrl M 58 D UslA B dIowRAzuMl <l Ad o uluMe (energy
packet) el el uig usla ws Wigalis sell(material particles)-l oiRel 8.
2 Al QL AN AUl A USLAL AOL Sl US12L Alddl AOL Y €14 dl il
A6l Us12Ll A0L UBL USIAAL Ald-L AdL Y2l % Sl B,

2500 a¥ s2di uglL ag 9 uddi clal weldlal yul elleldd sl A3y
%< AR od1ad] Yol ML RHHL YRl WHISL SISURL UBL 5L AL
olllds usld usiudl AL sl ag AL w530 w3 B 2 A Rl
yduRpuall 219 - eleifs Rigld uemz (g Slal 9di 6l 35 Al Add 2l
B 3 yedldd s wadl 51SuRL ollfs usted 3 5ol vidid wlE &S w3 B,

o, ARAL Rl 2L aid wWlsiRal daR 2l A 3 udBis Q29

AN\

A asa ueL el 2 odi Agilks A AN 45131 wsiy Ax ).

1. Holistic Science and Human Values

(Quarterly, Feb., 1989, Vol-1, No.1, Page-6 Column-1)

2. Special Theory of Relativity, Mass-Energy Equivalence
3. ofl2L (B) 500 agHi ag 99c Fedl Ao wid 531 ud V.

4. Jainism : Through Science by Muni Nandighoshvijayji (English Section P.-8)

v
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3.usleL ¢
d220 3 se0 ?

¥ Y2

Rl 5102 MRdHL 2 Seels wiai (2lls, s2iedl dR) saldl YA s
2adl a3 Wil 2 YAl Aid O A d VRUR 40U o B, 5101 5 2R
s1020) wuA asizdl Amayle w2 yd sl wlz/Gosi(energy)-l 2ua1R 8l
8. U edd 510 Yl A % AlEadl wve Ald ddls @A Hdladl 8 Al 51
st gl

A 3 sl wgldi ReulalA Glosie Asus Ald a3 1A A 20w
ed. UBIAHL Al Hiudl edl § 2R A Gl urd, A
25U AldA ¢l u3g 35-35 Al deidl Gurel
geud 8 3 2wQ-Glal, 2 Al 4 e, AU 4l A
45AIRABA 4 A2l 247 Al wlsa/Glosiql Axni udd AAsus)
AULrd B 27 A, 3 ALl s 515 i el 2 (@
'The Turning Point' <M<l Yds4ui gles s (Fritjof
Capra) -l [Qsu-l & 8:

sleais sul

“Twenty five years ago world leaders decided to use 'atom for peace’
and presented nuclear power as the reliable, clean and cheap energy
source of the future. Today we are becoming painfully aware that
nuclear power is neither safe nor clean nor cheap.”

(uzlla ad ud [ 2elaisl efwdr FHely, Adl 2 GRd
Glosil Al a5 212-Glaslal 2% 53, 219l Gudlol wilauel gl w2
50l Al 53¢, UM Bdi, 2% gvie Ad oaRllal Wlal 5 291Gl
GRd wol «efl, MEly war el 21 Al uw ell.)

2L AL AAsHIL U1l dlrdeisla dolAl JUAL AHA Aayfed
Al yrasl el 530 W\ V. WL UsUG JIU AvAVAHFAY  [UiRial
(a2l 2tz Yl weu qel Uacll sal 8. 9di d-dl a3ud d4yel Ad il
sl Al S2alsl Md Usl d2L A3U B dl Sedlsl Hd UslA S0 a3 B,
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Q2 A el ud ad o wAPiRY AL oRida @A [@au-lal us.
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usifld axg A, As R usa s 8. 3 usia 2wuRl vl uAA B
AR 2B d g AS wsla ol ed A us1fld ardHl UslaMl 5155 a1
2 AR A USIA A AT WSl $514 B, L ulddd UINA Us1 AR
2UuRL AivtAL Ud B AR UG d 2ARY U dgrl A wsl Sl

PIEDIENEEY gzl G153+ L)

A3adl ustal ould @A SIS Ay dRdl Aeidl. $5d usia-l auld vt
o $ld B Ay Hidl vlagd ed. ueL d 5§ d ould 52 O A d wHl wndl d
(G ~yeq [BaR sal A uddl 21 Bami 5§ ey dAdlad uy €ld du oeug
Aefl. 2l Ald wal Qe sliei 1dl 8. uig sirdld yumi ¥+ edlui
yeold ga-il s uald ddld usan 2500 ad yd omudd 8. =4ed Uldisd
gefletl 2% 537 A Rig 539l At 54l 3 Uus1aL s00AL el B,
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sell ol Baumi ©edi €lal A, Y2 seiued ude sdl 5101 5 usia Ald
12l (v L) oufd 53 B A A 4R WA aoll asdl el A 3 Ye--l il
seile ol® wid Wledlr 2R usiag asleiad wa w wABL eslsdia
AHAAL Asdl AASldl. Odl drl H2 =ged 1S vua YB il Al -l s1Re 3
A uslAAL SR AL R0 sl [Aael ® dd s&. vl sededl AR
(ol elSA-A dolale L. dd 584 2 &g 5 %W Us1A SVUAL ARl Sld dl
R Aselloddl HIFlA Bedl 6L UsLAAL AL WA UsLAAL SR AR[EAWR
af oal AA, uig WABLS eslsdl AH guld © 3 g siS o ad -l qsll
UL SRUAL oiAell © AU Als1RG A AT,

el sRlaledl AN el sl 2L s HAed BUAR edl. A 5
AHL d0lAlE deet Aal Slaiefl usladl Y3vh Pl dul wRul WA Al -ls
QaAl-il d10d S1R00 AL ASIAL AEldl YRl el val Ul ddaledl dls
Sls [Asia 2l 2 d UsLAAL Y3v ML AHAAHL AS0L UAL A A AvidHil
(Gl Fra-l Hiadl Wl usiadl dodons sedl odl sl ® 3 2udl Al
Ao URddl dIolg LRI WA 2idd AdSIRAL 1oL o 2wy Fd 2 B,

oflg usta-l el usi (dlgel) iRl oAl R Uidl 2l A U 4lR-AL
R Y9LULA Gl UAL-l IR WA BieRel ML AU USR] UsURd 21
wUs1RA Acnsil (1) w0l 8. 2idl AASIL el AHAAL vl aRildl
edl, udg =ae--l sRale Al SIS AdNSIRE 63 L AsdL ASldl, AR
d32ldle A AHAAALML ASO YAL.

42l QAL GUE QLML A AN FAd AlHAL 374 [Qaudlal d3dtaue-l
dudl [si 53, o Wil weldl qaepl odl o olilis vzl Wyl
aZolenl e 2l A3l adl ugl 551 Al Qauslad A 2ifad udol 530
sRlAle Ha i 530 €lal AA doldle Uldid Ao gl €Y. 551 21
UALAL HeL UR ol dlgl [Felaiats dld gel udl sdl.

usiadl geuasiad aula 300,000 LA 8. gd w2l sale uHE8L
el usiadl old ay eldl ada, adR ddoe uHEl weilyi usia- ol
e el BSA. [l WSsa s5190 524 nAEL usia-l welui ald 2
elalg ey ed.
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ArRul (sl $32 g Hda wRue 5 dleosdl wpwA sedls
otgly ool el 8 A 2L oo-olal 2uildl Ad (uaibis Ad) Halled
Aol 3edel wRudl dlal odi Agilkis Ad o 2dd 2id2 Yol 3adedl O ul
8. 2 ddl o dleers dlvisdl s sl 93 8. . vz sl
ALVl 25310 Us3AML SlaUdL g 514 52 8. A 3 L Yoetsludiag auldid $03
530 AL ASldl, UL dell i AsMl, 1 S1EHL ASAAE UMl Qs 2wl
A 523 [GARIA A9 oul@ilas udlsel a wleelsa udl. s s 194
weld el 514 ed. Asudarl Aglls 201l wudl dlaiesla sl Geunt
adl deudl 2R eisla dlA AR olllds ardlisd 30 ddlsial odi B
SIS YRAdL Asldl. ed 3 dlosotsly dol UAPILOUHL GUa UuS USAL ASidl.
U3g A el AsAAQ oulRlas AuHLswN Ay dlasyella diol-l oRiaHl dul Aot
PR Al s34 gRue 5 L dlreisla dIdl-L 4oL uRL UslAHL A9l Fedl %
el 8,

Electromagnetism

1865: James Clerk Maxwell 1887: Heinrich Hertz
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AsAAe-L 2L AHL5WN-L Yerdl $5d 510100 GuR uRll anl Yl L. Va2 32
a¥l ugdl, d-l Yoy oie, €3 -l [Rau-lad ualononnl dlosiesly don Gaun
sal e dell RIEML dul ARl AU sAL. % AsAAAAL 21R1dT] N gl
63D B s3e (Al dol A3udl eg A A uRadd dul aglean ugL uag
8d.

us19l 2 ABAAL WA, ol dlgdersly dol o B, s5d sin-l diol-donsui
o dslad 8. WH el olldiel, Asddadl  dlaeislael e
Guiolldaueotdl Alsl AHLSWIL UHIBL o AU Gslidg AU ad Sld dA dllal
Wi, i ol wwl Al U A el Guasy e3s olllis we-dlA
AHAAAHL ASA UAL gdl. 2 euldl Fld doldle A sRalerl pudl 2l Ayel
a4 ol UL edl UG dIoldledl YA WAl Ad AL § % (sl e
54l el A Asudadl wlswl udl dloersly diol Aaed e, A udlowmi
e wie usiad serRazu By s Trual @y, odi - [l wasd,
58wl [l @A vie ¢ uRl i eletdA 0oL 530 2, A SIS A Adldl
A 6 URL M . d HARHL UslA sRRA3Y L Ad wRud ed. sl il
UARIML WULS GUA 53R A GUR 1R wiReedl (ultraviolet) [32e1L
Alvialil sddi AR WS 33Ul 2 s G adl dl.

1M USIU dUAL oAl B 5 SRIAL? d U WL Adl 23U GUREA U,

AsAAA 217 68 dlworsla diollg ulduie sal ul weL e 2in AR
asit ud Al uell dist edl. A Andl 2 sl Aoy % edl. edB Uldil
UARML Adl | e515dl sl A Ridl adl edl. R dudadl yea G,
Ayel sil ueld-l (AL veAuuHL FA URAGEL wIsd 58 B, d-il RAeid]
edl. (wRewedl 2usd Aed -l dodeusanr dior-[alzel) i e g2l
USIAAL d?olale dd AHA]L Asldl ASldl. 2 USLAAL dIolAle UMY UBL s
uEl Red wudl Glei.

2L ud §.24. 188041 Bulls 27 dl-t AL 6 ot [Qaul2ila 2Ayel sl
veldl (30l 200 UL dul vew AL 2 AL G AL
Guawl 531, [0l daadons (L) 2 Al dlsdidl ddl 33512 AHAAL.
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AMAAUHL L BwLdBid (dluMid)  AA HedH  dldeuSHL Udl 3R§1R
AHAAUHL AL US0 "AL, Odl WL dIvdensS nadl (@ WS Q-
Agils venn usn qal AR,

2L UMY BRI (Bl 3@ A @A AL [Qailalad 2L Asml Rl
Al A 54l A1 dvA §5d Wl doEoUSAL d3N YRdl AdIMg-s
URRIAML ANl L 2CAUHL AL gednl dudel, ARidadl dlsesly
Wl dul ellepHdl isdaotdl G5AoL sl edl. A2l AR e1UA A%
el 3 Godl uad 3 Al aodens w2 [AlBRelHAl dladl wudd qdl oy 89,
R dlRdlds uALLML 21 [AGWIAL dladl 2dd a8 w5 o dle. 2wm
il Al 521521 il udl.

25Ml, QA A @A GUALL 536 AL WL (1. ~ded dUlduel, 2.
Addy dlydeislagiel w1 3. oleenHd vissiarst)uizl Aol 2oL 51
s WHL M Sldl ATH AAAL 2L AGARAHL AOHL 290 SIS 25 ale
@udl usid ad Al aoll w1 o8l Wl GRA Agi[s vadl yuld
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clllisat(classical physics)dl »UHIRAM UM ¢dl A2d WABLs uRewA
aldysd MRl 2 ARAIR UARNL 54T 9di WRRUML Al d o il ved A (g
2y 3 uaeNHl 516 el odl -le.

M, "URACEL s AHMAAHL ddAE AEAR [ Ol A A o
URAUML 623 Uldirl UAPRHL Us1AY 581 WU %Y.

2L Ad "wRA 25d'l G3e WAdl dl, UL SV AZU UL SlABA
s4. oll® ol nAlowHL drdetsly dold Rda Al 2S sy od. Aed
USIAAL AL ULl U udl Ul 3 51 UL oAl B? dRAL 5 sRIAL?
2030 ULl AZBUAHL 2L U2 GRIGR AL gdl. -l [Msld didal W2 Asd
@is Al % Qa2 iR 2dl 4énd 5320,

AFAIAHL AU @S Wdll Bl Alwydl 53, A5 g Yot o, uig
A Rig 54 <. % 3 21 Yotel R "wRAel sl B3a 2l wdl edl,
uig 2l ol Astifis ABAL 2iual 12 ARy s aell ¥ddd sl udl. A
sedldl A woue 3 ol Wi Rg s yaulid elllisael(classical
physics)-il Rigidld wamial sieaal usd. 1 Rigidl stedl, a8l §.. 190041
ofdid ASM 2ls 2w wuy Wdidl Yol WwBdl a3d i Rigid
(Quantum principle) 2% 4l 1 UslA-l 501U Adl [AZL Rl i,

AsA wiseil 2 Rigidigair GQost(uld)d G- saivel(quanta)-l ¥ZUHL
2Add Jd 2w O A Al 12 Yol ABL 2L UHIEL Y

E, = nhf, i E, 2 Gg- wudl Qxl 8. n = 1,2,3,4 a9 yaiisl 8.
h aisl [QalRadis (Planck's constant) 8, f 2 2afd (Sudival) 8. @is-il
Rafadisg 4ed 6.625 x 107 ga-As=3 8. Asu @i Usla-il Aselil, usiu-l
NN AL . ' : 13 N
sQIA $12i (photon)-ld W, M "wiRied]l 2sd'd [M51R\L $dl si-e
Rigid (Quantum principle) 43 sl 581 W3 $3) elsRaAIAL Avid iRl A
Us1A-AL Ao doll 3 580 7 usL qALAd, .

S 190541 et [Rsurdl us=esn edllsaretdl
lAAL AEA uAHL '[@Afre wadL Rigid' (Theory of
Special Relativity) 2% sdl 10 dzlal AR Wisdl ey
Rigldrl 20 Adad sl ulg 53, dudi 0 dda-Aia
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sied Rigldd ye sad 514 54, 4 udal Sod=ui ¥, ¥, i sAsinsl
= = P NN = N oD A =N
g 53 2 il Al AL Qa2 21d wdlBis €8 Rig 53 5 aigeil
Gur Ay Heurl il (f) sl 4R 2ugfaol we2lallde U5l Uidi
Auigdl sAs2iH 921 W B Ned 3 sAs2idg cumileian wiy B, i g2 §lel
gsalEzs qe-l dils vl 2 8.

2l % $121 sARs uedldl Gudldl 53 2818 Wisdl @RI ay
silasidl A 2y sal 2 A A sied Rigiddl ag cus A Gudldl 53
oldiedl AR ofly oy Wis Uid diodledl [QAR4RMIEL teR -lsol wsdl
Asldl 5101 5 dloroetsly dold wlRda udIML Rig as 21y ed. dal o
AsA wlis g 56 5 AR [N GRIEA AU B AR A sR1(sa21)HL WIunl
Y B A Al 53 O AR A ddN-L AFUUL AUl 53 V. ULl =2 U AH 5§
5 [al3201] G Rl sal-21(501)L A3UHL 21 B i oUld ULl szl A3uu
o Ul B, Med $121 sAE2S UelML AR USLA Al <Al-il SRIAL QA3UHL digH]
@2 (dsdl) GUR 2a3ld B AR Al digHidl Ysd SAs2IHA telR 3518 . A

() 2ugcual usia dior AR Aeilfd si2iq-l alE =2 1A wugl 20y,

E, = nhf, o3l E, % Gg wadl Gl 8. h wis-l [Qaultadis (Planck's
constant) 8, f A g (sudival) 9.

azoll

a2l ed g7 A d 3dl Ad Gaunt wy 8?7 d-l o W Ad Y oylea
Q1R 530 dl «lM, Us1e AdlR-L d3dL AU 5l 581 WU dls1RG ay Aoy
QU 8, ddl SIS AlsU UIEHHL Bud UuS U B, UG HIAH AR G AUdl
A2l. aoll dollui Hueid WiewH-L 500 Uldidl oait o Glai-{lan aia & e d
sl ol s34 L s Bl ol Bl Yl ol el A aoll uuy
UHIRL UL 2019 B,

250 <. 1 (o) Hi ediedl uHIBL A, B, C, D, E, F, G, H, I, 51§ s
eyl visA AW A SR V. (=0 AHA 6L % SQU AN AL

©. 4 o w4 50 AHL 2al [@ee Uel Al B F Uldld A4 vladelad 43 52
8.
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Astil Hiss RU O, 24 d uHA (A8l 23 W 8. =1 A5Y [Qaleidl 2142 B
591 2410 YSIA B 2 d ULl AW vAdeldd AlY 53 O, d AHY 81U AL
Watdl a0 adoifau éul?{wwlé ool F2d AR WHA. AR B 58l
Wdld a0 stadelad 93 sl dalil e, i uay A5y B gl
oicieil UHR-L Rl sl ol ASY B 501l la-l 2R C 501 Yl usiad 8.
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@R C 591 Wdig flest 23 sl dadlai e, ol sugl-1(y) 21 3l A
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[Galet olly D s2L Guz, Alell ASY E s01 Gur, uiudl ASY F s01L Gur, 94l
ALY G 50 GuR, AldHl ASI H 501 Gu, sl ASI 1 581 GUR ugiad 8. uH,
8 ASML A 50U 35 UL el U3 AU B A1 501 [ eldd A3 s:al-l

Qi 8.

Gua-l wiglaui A el T yeldl 2idA deous s& 8 A dd [l @}
galaly 8.

2L Gele0l GUAAL AHD USIA O 5 dOUMHL HISAHAL SR0-2QYAL Uldlrl
o o 1A Glailul wdl s 8. ulg dudl dowdl [Baumi ould sl w4l
2 A Ad wdidl Aws Bel seun wld 2wl 8. L Ad wlkad asd wa B
0 UL 2 B, uig usia, €l v ofled dlaesla dioiul g oi-d
Adl. Al wRUR Y SRl o Ul s B,

2udl o [Aiarell €. ool Al sl ugl edl. dd usaul ver A
edl 2 d UL GUR AW 5L edl. UL dd BBR21AAL ALl
Gualol 54l 217 USIL ASVU-dIOL KUY D AH WRUA,. A &34 AL HL-)
dlg 3 usl 50 Slei-i(photon)d & (mass) €ld ASH. B 5 %l
Can-lail $l2in-l 9wd soaol WA B, 9di 6. dlodlal 53AL AU,
ouf@ilas uHlsWIL gIRL G Gdie] 5 USLAAL SR AA gASRNHL UY) AR B,
aRlL YRlal L 530 Ba2 Al 8 54 3 uslaml §leid sell -l A sdq w3
Yoldl 8. adl usia dol ol 2 Rl 561 s A8 oA a3ul AU
AR 4 V. ¥ Aaael Ala(usi) gl WA AsaAEl 2ud & An
2] uRL UL gAsRL 2 drl g0 AlB dul dodl suival wEA wisoll
s, d 21l Ad gAsLIA (mass) €14 V. g0 (mass) A Al (energy) 8, A
290 (Suaival) (Hl [MEU 53 O 2 29 dol Mo 53 8,
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UM, B gHSR-dIAl ws Al [QaRARL 2l
A slSueL Y@ sell, dsol 2azl el adl w3 B g
A0 wdadiedl 2R Rg 59, ¥+ @il wag
ollls [sti ueL 1L % dldy dausd 53 B,

g. elodl udal aew anl yd .. swmie -
3 olRid-Rsulal elfls  usiaaRel(geometrical
optics)-ll 68l Myl Aisadl 25 [Hud 2l 2wl §
usiag (3200 218 Bigall ol Big dars ould 52 & AR
oflod [Blg dRs ol W12, AsA ddl s LML 2lal

ol ogald wle 53 B 5 % WIdl odl 0L 20 AHA

Louis de Broglie N N N N ) N
(1892-1987) Al i [FadA siledl Addy aanl Rigid 58 8.

Al A sen-L sl sl % [Radla wlsudl
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Mud A B 5 gouswl R s Bigall ol Big drg dUd 53 © R d 2ldl 1l
YA 53 0 5 o WOl odl aulRilfas B suA" 0mi 208 wiy 9,

AR £.60elld @isHl [QulMadis (Planck's constant) il A5l
sH a5 RUAL A dddl GuAdL s A8 AU 3 gAHAN W2 ~uridH
AHAAL [an e o gaustll W2 YAdy sl a2 £, doelal gasel

h

i sedol Aol You A wudl 2w 2 4 =

opdl A d32LE6S, m 501 g0, v $R1-L Aol A h wisl [QalRadis 9.

2] U8l AS w81y 5 501 4 oirddl doll doleons sRlAL g0 A 9L
Gu wElRd 8. oflw Ad s€lA dl Amv = h . ded 3 sISuRL s Ad
d2olual A3l d-dl dadens, s 2 Aol dRUSIR WisHl [QaRadis
Fyedl A B,

2L oellal 1A du usladL SRl $l2iq i oflen Rl dlaesly Wil
BU (V) 300,000 (3AL/A Fad o O 22d usi wud dlodesly HioiHl
sueldMl (v) ¥Rvll % 8. del 21udl d oA W2 Am=h/v €1 WS\ el hyv <l
Budul 516 52812 udl «dl. ed ¥4 sQUd £ (mass) 4 dd dRoleolsS u2
A s0lq 80 42 dd dadodens ad. A&l sRNAL Ao AHIA B Al doeieus
quaz uHIBL gfn-l ague Al B, A dddolsS addl dl 2glHl Aval ved
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els12 5L A5,
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192541 et 2[asi Su-lul uqen sl Al ¥, J@Qu- 2 owlel MAwLL ewyA
ugl alliquid air)dl elzell siid §21 dl v Msadl 2% 253l BWR
ual gal(liquid air) 42l idl Y wet o s1awyds duR s Fsadl digHl
2531l AWl oudl Avdl, usl 4 o 2ssl ad Al %, @A uALL Ay sul
QAR ASJIA-L $1R0L [Msenl 25331 W2l $$1R AS 2L gdl. A d o 2vig
sl 3uldRd A QAL Al 5101 UAPLAL 22815 WRRIML ill. 2L
yReUMIML 8AsIHA ddl 73U addl Bal A adl diadens ¢, sloell-l
A= va ol HAdl d3ldens oo edl. E5Ul, SASZI AlRdaul dioL B 3
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501 Al ua GuRd ¥Al. 51201 3 upll sAsZiMSY el sAsI4 581 Aa3h
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fampl uRlL sRI6R AT wsl V. SIASARS ve-l 8AsRIA Yd dl 58l a3l
ad ® woL usaA woL 59 a3 adai-dl 5% U B, 2w, SARIA S0 % B, AN
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Uy oigs+il oNoll AA-AL NAIML sigsHizll el gel 518 edl oluflatl drl
AN gl .- 24l odlell WHIEL ussldl (g A 1 249 241l uaR WA 8. [
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2 uAR AL ul wnHl [Baid Gu wudd 8. L [Bald GUR s viles da
(detector) #s3 ®, dsil 4l 2iadl 2Noll2l-l Alagl uf 2y 8.

2L UALLHL 93148 4318 Ax uell onlatl 92 8. i olollail uRl Avai
2 el suall edl clael eds oldlld calsadd Aadls- sd wusy <l qsll
ollefl sul swuMiel uAR uT e d uel sl wsid dy <l Al siRuMiel
ollofladl yAR S 0 @l x Ud S2dl oloflatl 2ua d-l Fely 21udl wsAdl

(probability) i 2uaR 531 w51y, AsAdIAl ArvAL WL —

0 WnEl X 2idedl 2145 AHAUL X WA 2iad) 2Doflal-) vl
vuiadl ot v Azl % Al vl Bate uR suadl odellui- dva

AL UARL AARL dotss 1L SUML 2d O, uad (95 4. 1 27 2, 63 vieal €l
QAR UAPL S 1A B A ARl URRUHIAL 2Av 25l 4240 P, edid
8. 2 uRRUH wHASRS V. 51201 5 ol (4l viedl Avdl d ol (1M

N\

ollefl iladl-l Medd (dgil agy) wsAdAY R d o [Bg1uiel siduRl s
(Bogel UM 4 €l 2 & [9g-ll a2 wde ol He el WA B,

oflon dotssinl [9g . 1 A vied Avil dul [B9g <. 29 oig 531 uloL s
214 8, -l uRRUMIAL 2udv 25l <. 2 Hi P, gkl saldd 8, d o d ol
aoss il (B9g . 1 A odg el (95 . 2 vied Avll UAPL s 20d B A
Al uRRuAi-AL v gl <. 24l P, g1kl saldd 8.

gl 4. 2 Uil A9 AW Adl WR WY usi © 3 P =P +P,
8.

Al % A UAWL WRNHL AWe] BU UAURAL d3d0 HIZ SAUHL A 8.

25l <. 341 oldlell WHIBL dIolL Bgdid M2 As aga well-l auel Gu
Y5l dd salRs We 4l Gur -l igldd 2udi d axg-l el wel-dl
AUZ) BUR AdasIR dRN Baua iy B, d-dl slRleR A g Mgl euy o
Reel 8, o+l Hew vl wRldl awdldi ¢ 8, Al wiaHL Ml diai-l
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vl 52al M2 X (Bl WAL usla dd viles Aot (detector) 8. il 4s1 Uldirdl
GUR LA Adl dolg AYRl WHRL 53 B A Uil U UL Adl d32U-L
sufaRdR 27 dladid Hl 8,

2L UL UBL SBL dotssiHl Al B, 1. ol Rael vieedl vl vilegs dat Al
%el el a1 dotdl dladl Hiudl dsl wReui-l 2ugld =331 I, 4 edieal
WG 2Au HA B, 2. R4e .- 24 oy 530, Rae d.- 1 @} xadl ddaudl
dladil 2uav gl 4.- 340 1 ad g ad 8, 4 o Ad 3. Rz <. 14 6y

53 R .- 2 ad Hadl doel dladidl 2udv gl [A-3uiqu 1 ad 29
8.

s Reesil 2uAv UG 500 A doll adels A Al wRud B, 2uR
ol R AYsd cuoldil 580 A N s oflell el W3 8. ddl-l dladl
I, [ 21 I, - el aaouel qadl <l sed 3 oid Razlel sadl Rl
wis0flonell adat Aell. il 2L lasel Geed B,

-~

BAS2I AL HAWL 2L WAL B,

2l $ASZIA R YA 2212+ Hlgril il GRIF WA B, sAs2I
Ad GRIFA WA B AR v 501 a3 ad 8. dal B sul ugl A-L GuR
dlr 5 Yeisla A @oudl dd [Qadq s asia 8. aoll dal SIS vlas da
(detector) di -llald 8 AR vos a4l 4eis1 (pulse) uBL Gun 53 8. ¢d d
% BAsi4 g .- 440 odidl w8l Rl uaR wd B AR, A
vilogsdat a4 dlaidl auid 1, 2, 3, 4, 3R AvAmil % wd B, ¥ Ad sigsHl
oloflail Alandl edl. 2H 9di, Adidl vell A B 3 oid Rl Hadi uReusl,
dzonel Hadi uReuHl Jai o B,

2dl 25 A5 Q2 vieell Avild s3a nAleAL wReuHBl sAs2i- s81 a3l
addl Adl 4oL 8 odR ol RU2I-l AYsd WRRLHAL d d?oL W3 addl %al Ha
0. 22d 8A5IA, N AlRAAML 58 B 3 3L ANdl UK 2ugMs Qaunsl efea
quad % Wl wRud 8. wol 3 olgdl QA dl, 2 uAl g g 52 8
3 um ooLd-l wedl, 581 A3 Sldl 9di a3l a3l ugl adl a3 8. ¥ eilawui
GASRI-d3AE AL VILIR ol AS B,

A o Ad 2uglts Qatindl efeat, usia 2 d90 3 580 2idl Uy ddd
of @Il Al B UUGL AR YR B 5101 5 UslAA @oldl laswl, golleian w1
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[Radd ¥l geizl wxoadl ddae Rar ol 51S
Guia ell. ouR oll® oo diolale [@Afe dladl dul |
sl2IsAlE s qe-dl AxeacHl o sy 8.

WIH AR UsIAL GLoIdHL $R1ALE A d3oldle oA
dlsiRami 2d 8. 2 [@A glewis Sul(Fritjof Capra)a
Uldlil (The Turning Point) M-l YdsHi 58 8 5 :

“A few years later quantum theory made it
clear that even the sub-atomic particles — the electrons and the
protons and the neutrons in the nucleus — were nothing like the
solid objects of classical physics.. ... They appear sometimes as
particles, sometimes as waves, and this dual nature is also exhibited
by light, which can take the form of electromagnetic waves os
particles. The particles of light were first called 'quanta’ by Einstein
hence the origin of the term 'Quantum Theory' and are now known
as photons.

This dual nature of matter and of light is very strange. It seems
imposible to accept that something can be, at same time, a particle,
an entity confined to a very small volume, and a wave, which is
spread out over a large region of space.

An electron is neither a particle nor a weve but it may show
particle like aspects in some situations and weve like aspects in
others. While it acts like a particle, it is capable of developing its
wave nature at expense of its particle-nature, and vice versa, thus
undergoing continual transformations from particle to wave and
from wave to particle.”

(Ais ad ugl salealz 2 W 54 3 gaAsid, Weid, 2l 3
¥ el Ul €la B A sewlRisa cllswwirl %2 ueld Fai
3| I Al $4135 501 WU, dl $4ARS dIDRAZU WAl 8
2 U512 URL 2L % Ad [gacia sald 8 A A dleesly dol
501 13U 401 52 O, 2SI A UUHAR UL $R0A sdi2l

a3 sl el sdireuale skl Geoia dl3 2R Sl2iq Ulig B.

ugldl A uslaHl v [gacua oig o [@QReL 8. s1SuRL ueld 218
WA As o wHA olllds 501 13U 3 F s odi AlsA 56 4Rl
Sl 2 WA WA [ qasiadl [k WHA dIdL 73U 4:1ddl
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eld g wls1g 2iasd WL 8.

$As2IA 501 yeL -l A1 agol yel «dl. uid sedls uRRalui
A s0L a3l ad 8, dl wua seclls WRERAQHL dol @3l ad 8. d
501 2a30 addl Slal ©9dl 4 581 a3 B d3ol 30 e adl a
2 2l Gad uRl U w3 B, il Ad A Add S2HE dIdL A
d?oiHigl 581 W3 U uRdd udl € 8.)

2l g5 Rl use @Al seae 2 doiuedl Slsin yal 2y

WAl ¥ el AL [@2 oy e B, Al ¥d WG © Haoyd gl B, 1.
@a, 2. 93, 3. u4d, 4. 18, (space) 5. 510, (time) 6. Ygold (matter).
2L gelmizll 94, a3l A 2510 AYRL 2yd B 22d $ gl olw, 2, W A
2512 AL B, wUR WA g Yeolarl AR ddd W 52 V. 6usl Yg U
gt wel Ay d Ned 3 Mg FR1sR B, - eldMAN Ana uvl s g1 a3
Wed B, B el edindl QANdl B, A ugl uyd B, et s1dell A A 530
AS1U B,

254, L uuA aelisll s Aly-arg, usl d UM SlA 3 WA Sld 2 Sl
5 2§z Sl vgerd (S[Rav) €lu 3 vigealdld (Saidld) €ld, e3s-l
AMAA AL YEIld A YgoleRdiysd @a dwdl AS a8 A yga
ge(matter)dl A[AABAYU 581 5 il 6L GUOL S413A SISURL 5100 AL ], AUdl
A2l A eifasal sy 6L eyl dl-l Asddl ol dal A[AYPAH SR UMY
SSAUML I B, VAL YU UMY @1 A oLd-l s1SuRL agd Fwia
s2aln Al B, Yead el ¥+ Rigld uH8) 2id w8, B 3 wicu(ys
9 dr)Hl 4ol dd Al O, oL 4 oAHl M2l dslad A 8 5 el wlx
AABI 8, o1 yeoladl alsd ulEdbid 8.

YEOle godrdl €35 URMWY ARl, 04, 2, A W wd B A A ¥ Ygdlas
Qael 8. ed ol oul sISURL AEd a3 5 Slwu Ay qel, oly, W, Al
WAL Agetadl WAL g Udl €A Al URHIYL AHS AW S1A B, A d
ueld Ulgollds B A MidalMl A B, SARS UMY, AYS GG % U HHIAI
glael d ueld-l agl, oig, 2, gl wuell Slwasl e ady e, ul del d-
§URdaAl [F¥8 530 asia ¢l el d. ue2adde (wrwiodl) [Bel A

-

5133 (AARsd) (el ¥ uagell e <, 9di ¥ slelubs We Gur dxl
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AR Sl »ud 8.

AR UL Hewdl U dU 5 sRI Ay Aus o 8. A L Ad §
RiRuRRA (yulid) clllsaei(classical physics)di ¥ ¥ axgq diol a3y
NN

il 20l B A vRWR 9 581 73U B 5 ddoL WU B 7 2 A A VMR 501
73U % B dl d d3dL 230 59 Ad 2 33 ad B 7 Al veull 2uudl %33 o
8. yaulud clllaswei(classical physics)di slddl el %EL U512+l 294 A2
usia-L (3o, %€l %€l doldons q1adl ¥4l wRElA doll (el U6y d)

-~

(ultrasonic waves)-l UL ¥HAL AA A, i WRAMAINHL wel Gl
SUAGALALL daul viot wS) sudvaal Q-dRN 3 ¥ bl a0
(infrasonic waves)-l UQL AHIAA AL B, ¥ BURL S14 U2 U Sldl -l
L el el suvalaalL dal diatdenusaial dlsesly d3on (eletro-magnetic
waves) 5 %+l LR UL AdAY 21l ([Bididl Azalaies wld-L),
ARA qul 2lafanndl UARRL AA B, A GEl dI2LL ddaMl d3P0 B 5 sR0? A

ool elllisotdl 3vd 4a D 27 sl 63d Aadal 2wl wacl 539,

Feisla woe(9al), as12, Gealld (43 us) eld. gl UsL, Hidu
(831 ueldnia]l lsadl 6w usla) 2@ 3 AL usla, ueL (22d 3 usiA-l
MHAMA UAIRQL ™AL URAAdA HuAl Aldswl) PR yealddl [@AsR a3y
olllall 8. NeA 5 Yeoldrll U AQYAL(UHYAA)AL edd =L 8. Yead
(G avid sdl dwld WARARAVASAASIR - Als GuRaAlldd)-l uiaw
AU WRUY O 3 'qrafed Trerate i TEem: || Yedld gl dnl id WAL
Y0l dul oLl WBAL Add Al % 52 B, 825 UsiR-L Ulgolles uslmi
YRRUAFA AWeA 3 Adl Al URHIQY GAAG dAL YAl URHIYUAL uYeUial
Secus-l 0921 usall uBaL ed 3 olaq/[AAE Add Al ¥ 53 V. 515Ul

-~

ugldl u ofgell Adi, AsAAL A4 WAL % Al el 2Rl ALNRUL Aol
R N\

SN 8, duisll gAY @il SIMAL AUl A ol @ILHOL deEl ¥ AL dl
QUAL- 9L SN AAcA%B ALY B,

s eliliswimi wadl g (fusion) 2193 Mg (fission)dl uBwdl, A
YL 2 Ol Sdy GeleRl 8. 2L ol UL s2dl avid wlsxt (energy)-l
%32 W3 8, v 2wys AANAL (fusion)-l uBuel 2l (atomic energy)
“oL B dl 248 A4NHL (fission)-l uEuel 21054 (atomic energy) “ol 8.

205 UBUML audl YRauHi]l dul ARAM adRuie s usi-l [BRel
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N\ N

puest (a), efler (B) 2t ok (y) (e lsa 8. u (el uaL 2isod-l
SO0l aRAUE ¥ B A A 2ARARSIY Fal walHl We Adgedl usiy B,
21651 (o) [(3Rel [elamsl «uld (nuclei of helium atoms) %dl €ld & x4
oflzl (B) [3e0Hi s@sgid €la 8. e oL (y) Bl usiadi (el ¥ai sl
8. 217 A7 §l2iv 58l (photon particles) sdai »ud 8.

opeiiell il Rl WGl UL AHerl W51 aslel sdal 2l B,
2L AYel il 2udl qleuptiql vsddidd U1 8 uig @didl UL 2uddl
You s UsR B, A e3s9 adlon 58 B 1. elRs adlew, 2. ABa adlaw, 3.
sieRs adlRl, 4. dwa wdlew, 5. oudl adlel, 6. AA9ARL @olel, 7. el
asteu, 8. suleL adleu

Rl Aed SIS s AlsyU AvaHl BIAA URHIYAAL ASHIAL A4S, NN
PRI M@ 1 GMiHl [aMid A0l AL s A5 UMY, F¥Ug xR«
AL AL O, A 68l % URHIYAAL AHIAL UAH adlRuHl Al 9. A Ad ol
QR MA@ 6lool URHIRAL AsHL, ddld iRl 2@ 2Bl 2L URHIYALAL
sl 2L A 2irld UYL A 3w AL 2lelRs adloumi wnida iy
8. A elRs adlolrl 635 UMY AHe BsHAUL Avid URHIY 1A B U L
BU5HL A3 % AdHIn %OLd-l Ucdd %WRILAL QRLeRL oiEl o ugial el 8.

2L RLRUAL URHIL-2LEHAUL FH FH URHIYAL-AL AvdL addl 2 dd A Qi
WA uHIYAL URRUH ag A ag us udl A B, aduid uayfedl 2adl B
A RS Raladl ud @diAl 992 a9 w1 2lielRs adlourl uRIgy s @}
Frus 2da 8. 2ileiRs qolbiirl iRy AsHul 8 UMl ot /4 B,

ol Ad avleudl uRHIRL-AsNAUL, i 2elRs adlourl uRuI-Rsiui
WA URMIYL 5l UBLL AY URHIYML WAL SlA V. Aed wueillds Ad % d-l
uReuy ag ys o 8.

As Al S1AAL 2eiRs UM We UMY 52, dedl ¥ seedl Ay
aRawoll S84 ¥e UYL AvAL AvALALRIL Sld B dal BUR YU dY
lelRs aolBllrl URHIRL-MsHHL Siedd URHIGL Sld B, u3g AN wsidedl wL ugl
U512 QA B, A el uslRel Avaidl uRHpdlall sl AielRs asten a3
Gualoll @S wsidl el wys AU AvaL Yldl URURRNANL ¥ HAsH
GualdHl af ws1L ©. d-el ag AvAHL URHIYL A URHIRL-ASHHL Sl dl d
ielRs A W2 ALY ol wd B s 3 plelRs ARl AL s
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245 el Yell-dl o uBidL Al 23 B, Aol ag ™AL €ld dl - AlQ.

lelRs adlon @A ABa aslen a2l 3eells aslouall »A adlow w3y
w95 ABd adle a3 BirGudlel Sla 8 si1e1 3 Al asleurl uHIg)-
sl BAScl YL Al Eledl 2ll. o3 A s2dl ay W Sl B, 2uR lielRs
QORLAL URHIZ-ASHHL AL YBAL 5l d ag Y €ld 8 qell ddl adleusl
WG A5 S1SURL wdel (2llelRs 3 ABa) a2 W2 PBirisiday ud oy B,

2 2R ARSI 23R ABY adloudl uRig-AsHil wRdl D, Qs ay
e uResl Slael usiel sdi uel ag old und s3I as 8. v adleusl
URHIRL-2U5HIAL BUAL U 53 A3 B uid d-l w2 @l wsulds Wl
%32 W3 B A aduldil 51SuLL Hgs WA Al 2elds wla €lu dg g
42dl. dell M HiAd W B 3 gl ould us19L sl Ay A Sl us.

Slon Ao e 2eRs ol uMIg- s Al qdlRiHL UG-
254 5l HOLL AY URMIDL Sld B, ddl d A UM A Ay U4 Sld B, il
2UeRs ARl URMIY-2sHIAL GudldL [AlRe usR-L sl g (Ad yu) s20
w5 V. adul wuHaHl 2Lyl GuR wal 516 @R sl Ad YN B . qel
2L 4OLRLIAL URHIZL-AASHIAL URL 515 Gulol -l

2l Aoy 2udel dw adlolirl URHIGL-AsHHE et URHIYL Ay Y Sld B
A g5 U UslHAL 2L ARUAL WIS Sl B %, vl ARl URHIGL-
s Yoo 514 ¥ d U uelddl ATRUL VRIS WA sqld O A d e
AllaldlL Yo 5101 93U 8. d R dlosesly don, usiel adl-dl AMId Ul
dosat adleumi wa B,

AR Ul Al 5l Ag UM URRUHALL URHIRAL FH5H 93U ¢HINL adfell
29 B, AL URHIY-ASHIAL GUALL $5d uell [@ewey(animal kingdom)-il @l
o 53 US V. uig aduld WL PAA $5d A5 o Sl (udAl=Ha) 9, dail

Y

i ol aloudl Gudlol 530 usdl <l dsui, @R un Wigalkis RNed 3
ygold (matter) Aoiel umigi] [ o,

1126991, ARIRLAL URHIDL- ASHIAL URHIRLL ¢HINL 9RlRUAL URHIMAL 5l
uRlL Ay UM Sld B, il GUALL ADAYRAL 835 @Al 53 B, A AARAY
@R SIUeL @A @l usdl <l A BYd Qe s B, A ¥+ wilanll
MRl a-iufd [Raladl yel sed 5 uar, wel vk, well, w6 wuA agdl
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WL e 8. d @Al uel AAlaAdl Bal sdl W8, AR L AA
qOlRLAL URHIR-H5HAL Gl w[Aadudl 53 8.

Uell AolRUAL URHIY-HSHAL URHIQAL Aval AN AdIRUAL URHIYY-
sHAUL WA UMY AvaL sl Ay €ld B, L adlRidl URHIYL-BsHIAL
GUAL HAdOL H™L dal Wil % 53 s V. -l AlRAN Gualdl @R
sl o A B, AR Qs Ul A dla afdaly A 8 s 3
BUURY ML s ASIHL AAAL AL Sl URL B $10H1 Aol 29 5031 e g2
S A5 V. ddl Aeldl [BAR s ws B, L el sAHA U A Ul
RLBRLLAL URHIGL- 25U~ B,

Pl Y URAMYPAL s a3u spiel adfeudl ad s w0 asteu-
w19~ SLsAHL Al ag usgy Sld B, i adleurdl Gualol g5 uwa ugld 53
8. 835 AWA Ueldl il AlAl 59, i1 51901 aolRliFl URMIRL- 254 a3
o ld 8. % 515 (Aol 2u adfeudl uRMIgR SISl AlEd ad A wsdl uud
o dl 4 % Al AW Usld-Al Md-eifam A adsid il wud oA, uig il
QERLLAL URHIYL 515 AldA A AS As1d Ad el d W2 dl 2ueld@s sk w1

wdl[md Al AT, ¥ AARAL AHAUL U ud AAsA A dL A v gdet dl
® .

[Qau-fladlal % 2, uRHIRPAL dal SASZIA Wi, =g, Wgid, sl
PR ¥ AvdIGE HOed LI Wedl B d odl o AURL 24l AlRUHIAL UuH
U512 iellRs adtounl sudl ud 8.

2 aolpu Aol ag Hlsdl 2RI
2sl, uAAAS dul sAugla R A
Guasy 8. il s UsIR-lL adleupimie
AR YA W 53N dory adlew AR

quark
<10"%em

~10"%em

el adleudl ald  sadl 8. wa
%BUAC d32NMi-L Uslarl [RY rl doll da dlezieisla a3l ad doy
QElRUAL MR- AHS-AsHIHL 53] As1A.

Azl ud ool Nl 2ed 3wl Gl dul nAReL 58 d wy 9 7
v s Al Ad wHearil 32 8. 2 [ ARDPL AUHAL B+
AL [l vigHL AL M R AL USWHL 58] O 5
aLdL(2se )AL AR USSR B



44 ¥ aleioii Asils 262 (epo1-1)

1. Gulead, 2. udaad, 3. »idd, 4. AsRAd

1. Baulnond : GuR wrude adleuiinial oMl adleumi ¥+l AHIALL Uld ddl
UL AHS- AU @A AR a4l ARl 53 A arll 4 eudl 3U wRaud 5370
WL 6l1R 513 2Adl 50 d URHIR-UYe- A5 Gulnond Aot 58 8.

2. udamd : GuR oRudd uglivl ceR -llsda uRn-AHS-AsUL 4
asll 2ueny AR Aed 3 Wlkiels + €ld dal el @ElRUA 419 URHIG-
AUS-ASHIA AT A URHIRL-ASHIA Aot 3U URRAIA B, 2L Al wRemd
WAA e udaomd Ak 58 B,

3. 2mRA : HAR USIR UWRRMA UHA skl YEdld ARG AsUL 2dR
AHAR Med 3 lolg Wet e adlRUA 49Y URHIRL- 25 AL A Ak
30 wlReidl dui % @l eoll U d 266 2dRAd AL 58 B,

4. ASRAA : A ¥ ¥ GUNL ALRLAL URHIGL-AHS-HEHL (eum) woe 30
3UARA 24l €ld, ugl 4 AHARAL ¥ cumL WAL URHIY-UYe €4 3
(Aa[RMl e UMl AdlRlAL URHIGL-AHS €14, dUidL S2Els URHMIY-AHS HsHL
sirl [9gui udal 53 8 A ¥l A WoLAHL WA gYldsw GuR uwy B, A4
AR Ut 58 B, VL UHIQL-AYS—HEHL goudl iedd Uzyall sl B ed
5 veld URHIYPIAL AU 1A B, &AsEl Rivuid (uncountable) UBAs
2512 HBUHL 8 €l B, 5108l vrivAldL wHA AL Rl a8 1 eiql
[Afag usR-L avl, olu, 2w, el ysd Sl 8.

2l Al uewl wal @i, (udzl uRemd WA URHI- AHS- s HL
ARl % GAUML AOLRUAL YA URHIQ-AHS-ASHHL 3 e el URHIRL-UYU
(ot uf oy 8.

A wcrdl yaulid ellswwi(classical physics)i Aysludl ¥+
dol a3 sz adl B, & @l ul Feddl dils efed, ust oyfael
[Q2u1dl s8L A3u B,

2L €lfig UAWL AR 59 Ad Al O d-ll [@old 25 Yol % Al [@Qua 8
2led @Al uRlddn, [@ad-, ealdswl, yger adl-dl Al 216l sdl 4l

AR UG HA Usia-l daid A1A B, U1 § ¥ A9 300,000 5.6/
8, d A dlogdeisly dol § Y-l AL uRL UslAAL Aol Fedl o B, d VIUR,
SQL WIUHL B 5 dIoL @zuHl B 7
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B2 2 AU Wid sz Rigld 29 54l 2 usA sl
A|UEL 2@ 5 501 13Ul oA Sl Gl A UslaAil SRLA §l2id SR1L
(photon particles) g 1 v,

dagd: sl Y SO0l oAl B A 501 13U o ol 52 B, el
Rigid UMl 24l §l2id 580 uRl 2did Y@ulaus umgiel ond 8. 4 ouR
Al 52 O AR A sl Bl ealdl Hss udl ola-ARon-l WSS Udd
ol oA sal 53 B Al WU (332 Wl S HAAL Adl 82, AR HeR el
slieR-oNdely (B3l e3l 25 ologell Add vAdl QO 1A vl o suyA
sRad eflal od B, A sal wad ua AsuFts 510 Sl B, 4 v Wl
— 2 Ad e31 4L 4 dRgell ey il (smooth) ol My B, U ol
ougil AwZ) 20815 559 (rough) e B A Al 83l R el dld 52 B
AR el @l dgdl sal wAgl U] U B A wdRlL 2 Ul B, Al a1
uRlL 2L A V. R ofl® ouy 552 sl saldl ARy ag W B Ayl
uRl g elael A oy eii-dl ol 2aRiai 8. WERRUH AL MARIEAL 5101
g3l g waRigalll RBumi s216 wa B, 2l Ad Biedl wdul 2062RER
(outswinger) 7 $-tR&21R (inswinger) gil <iviy 8.

Smooth Surface ]
Less Friction a, amplitude

\ More
1o

Velocity

Turning
Side
A ; Wavelength

Rough Surface, More Friction

Fig. No.5 Fig. No.6

Adl o A usiadl §leiq 500 uRl v YB WRHIQRIAL A elael
R A 300,000 [3.3LA.A il ould 52 B AR wasladl A Sl 500
sl ag s oflon sR0-L A aRle A3 8. uReud leid Widiril =l
QAR uRMR (43¢ [Buril uléd iy 8 2 Al d d3ol @30 dld sl €l
du oeld 8. 2l Ad Wdidl 4eBE) addr Alkd a2 ¥H A Ul
(AW]) 2 2R SIV3Y O dAH UM £ URL SIRVY &1 us V. B
12l 500l s iy Ay sul 2 ol des A s €A dl Ul A ddoL W3l
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adl a5 8. 21 A usl 58 73U Slal O9di d321 a3 Ald sl WA D, A
UM UHL ¥ O s AS-il WL 6L AR U5l HRlHie Aldd Ay B A &
QAU AL A 2ugMs [l uReurmni diodes (wavelength) s 8.
U1 USLA-AL SR0 Uldirl HOHPHIN] od des el vid Yol [Qalid wa 8,
d 2idRd Suldadik (amplitude) $& 8 24 UslAAL S8 s ASHL Fedlar
Wdidl vl Qaldd a8, dedl v sudval wmdal gl
(frequency) & .

el %EL el UsIAL SR USL YEL YL S1d © A d SRUUL 8E YPAH
N\

uHIRAl-l 0 addl Aval UHBL A A usiaAl Bl ddodas, suaival
dal $UlGdIR MEdL AL S1Y B,

UslaHl (294-21294) 00l AU FHsIdFs Hirudl AR doy aolouni
Ay V. dy Aed usia A dlodeisla dol uel dlogell [AdL Geust udl el
dal odl odl dloudls €ld Al Al U (+ve) A el (-ve) [Qgeir eld 8
dul % wlaedidl [Agd uaR wd 8 ddl wel d deisa G 52 8. dsui, [Agd
Udle A oI5 YRR A2AL GElL ASUAAL B 3 A oA 921 uldl wsle Ay
addl. M, dladesla don ugl dlaollHidl o Usl a8, dell d-dl wude ul
dogay UMl A B, ol «ldl wdAe cunL aslelil uRMIRL-Ae- s
Al 9. 2l oA UsRAL donUil KHdolA glaid adlR-l aRd A3l el. o
55 Aldl Ml o ould s Al weL sRl-suRll 21 Madl ¥ disi ad 8.
odR lootsly doll A Usla-AL dol YIu Wl o ol 53 B, el o
gredv(television)il UAIRRL M2 2asiadi 36,000 (3.4l Gl emesaml yia
GUACSIL BUAL sABL A B A WAL dIoN Audiaredl 150 (3.l Gl
WA AAAREIARAL Y2 (2AABA) 23S WOl W3 B Al GuAe-l uee [Q-
uRL yuA [Aanl e3s ABAL Ra-AL 5145410 Aieoll asiu B,

wlM adoldl asolladil Hed s1RQL dul Gudldkil wwdd sei-l B 8.
@Al 33U §5d 330 HLA B, oAl UsiA-AL 520 A dlosotsly dNHL eA
sel-l 33U 300,000 [(3.34L.3A. elael, dididRl dal U HAsladl U A
UL AHSAL 2aAEA o1y UR WAL Widi-l Wl 53 & 8. el e elfew
Adi usia Aldl 2l ol sl weud B, uig s zlea %di d wulsR
(a2o1 2a3u) 4l ol 53 B, % QML GUALIHL Viddl UWRHIY- A4 AsHi-l
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ARS-BUSHL UM Sl 69l Uldiril HlHL 2hiadl 219187 242318 UL W3 8 217
¥ AAIAL @ld A AUl 2L euni(ase) ds uRerid 8. ¢d wL ¥«
UG- uYe-As UL B3u dlyeisla o glRl o1 usladl sy yedl wa 8
QAR d el Y Ul ould 52 8.

wl o] dsuls eslsdl @A @il viadt cllfasaretl 2aldl »uaR
48 Y 56l ASTA 5 AU GABIIUL P SO0 o U@ B, A B Y s8I
Wdldl 581 a3l - 53l Raiy d3or @zl wer adl a3 8. uig gleAs
Su(Fritjof Capra)-il s2-L UL d2il-l 581 A3U-l -il2l A5 d3dL 73U Vel
ag gl Al d3oL A3uAL e ASA 501 W3 ARACH] viag -l 2sH,
R Ml SR 501 13U ¢ld © UL oAU dlfduid ML Sl B AR d
2oL 43U 2l As1A B UG S0 doL JIU sARY AS wsid Al

W, i [@uani ay Al 53, el dsifs uglal culilds wdlsel
gIRL GRdly il elinl e Ld AHA Y sl UGy wlsd U Ad)
WAL AR 2L Quidl L 53 ¢,

$1. 4g-10, 2043
dl. 27-11-86
HIQRIR

1. [@stmyi d?ol 6 UsRAL sidiel 8 @ 4iBis (mechanical) d3ol i 214iBis (non-
mechanical) da3on : (1) Ruluus Ml UHdAL a0l AiBLs diol 58 8. eld.
€3] UL d320, gl HARAL “AL a0, (2) USlAL dZOl M2 el w3 el
2L Bl Aasianl [yd 214 ety 8o i Asléa [@aiel uaR 8. dui 58l ted
ol [Bigal 6uR [@gd A 4eisla 8-l dladidl alall (vectors) glad 53 8. 2ual
flosiersla, ol AAiBLS dol 58 8.

2. uud A el WO 10 ABMAM WY D, Rl As oIl uHdl s A
10™ &l wila 10°™ yel-t wma &S w3 8. % 3 241 awidl airdl@s <zl odi il
5l a9 UHA N5 AS3UL G1F A uig 2L A &1 U3,
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4. R B2+ {9
Al vyl

SRl Wl %ﬁt—@[ﬁbﬁi}{ Waldl 3 Al el 1R eirdly W=l
gy el 2aml 530 B, ¥ v, Aueiudl dsufis @A B, 2% 2500
a¥ ole uol gMs Roiq 27 i QAnd: cllldsweel ueidl dsulis sl
(215201 24l 21 £1dlAs el uud 8,

o el WO WM, 2ius1R, UslA, O, U, e adR ddd:
yeolet gl % 3Uidl 8. Frsids Al 1Ol Ygsold sl YdH 2, ¥
2 [Aeio ug el 2 U el AfE, dA uHR (atom) 58 8. Hdaol
wH1g) Al igfs cllldsaretdl vl 2N WAl ¥ el tdidel eval
5AAL o B, WY O, d GAAAL VUMD AU BHIA F2d R B,

@l 2 usia Aeidl euRrdld wRld 2aqRRul/ vl 2uglAs
ollRsaRetlL ol o wald/ B elald Frisel il a3 8.

U AL AUHL Us1A AeiH] R Y2l 2L Adl vl Y 53 ¢,

(e aadl Rgid (Special Theory of Relativity) gk yulis
(-l ML%S*%&L&S:l ol us1RA uelddl sudval Aaqar A uwel wHlse
Q,u'l_ﬂ [,3 . f Colsﬁ;:f
(2uafd) suld &. fodR usiid ueld [RBR €l R dsil usla il Suival

ol £ QA UsLEd ueld-l usla Aid]l SuAvAl

guld 8. 0 usiu-L il B 24 usifid uetdl Aol [Bal 9240 vell suld
B. ol v A ¢ s usifid ueidl Aot 2 uslaHl o1 guld .

Guarg wdlsWL Yol INER U2l GEL o USIRAL O W2 B, U odUlR
0=0¢u cit Guﬁﬁd als0L 12 UHIBAL AHLSWIHL 3UidR WA B,

'c
=== m 2L w350 WG Us1A-L Ald 2 WS FlAdiR Aw2] A

-

oflogel s wladl €ld dl d usla-dl 2ugft (SuAvdl) 4l 8. w4 9 d 4
Asoflonzl g2 ol €l dl arl usta-dl sught (Suivay) w2 8.7
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g A USRI uelddl Ao —¢ €A waAld v = - ¢ €4, Hdael 3 usilid
ugldl wu us1fld ueldd (3201, ol 215 Bl ssuvil Qe ould sdl €l dl
f = o (vdd) wa 8. ¥l E = nhf wdlswl w8l E alsd 2ikid a1 2
ARALEOS L L A, A BV = ¢ Sld wAld UsLIE usld 2 Us1a uRUR
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