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Editorial

“ Reading maketh a full man, conference a ready man and writing an exact man. ”

When the mighty Sun retreats under the dark cloak of Clouds, and Rain quenches
the thirst of the scorched Earth, Nature engages herself in the art of adding life and
colour to her Creations. The human mind gets engrossed in singing in praise of Beauty.
The eye finds ecstasy in observing pearl drops resting on the leaves or dangling from
the overhead electric wires. Inspite of all the muddy affairs, the Bengalis have yet
another reason to cheer up in the monsoon – their gastronomical delight of ‘ilish’.

It is in this season of happiness and hope that we have come forward with the idea
of assembling our pen, paints, paper and imagination in the mould of a magazine. We
wanted to look beyond the customary, monochromatic schedule of classes, lab-work,
projects and assignments. We desired to re-invent ourselves. We wished to embark
upon a journey through the lanes of memories, through the thorns of reality, through
the stream of dreams; a journey to the land of bliss – where letters, numbers and
symbols weave the magic carpet of Joy, where the artist and the audience interact with
one another, where exchange of ideas is mediated by the particles named ‘Pages’. We
wanted a platform to unveil the creativities of the budding physicists. And thus was
born UNMESH.

We express our heart-felt gratitude to our respected Vice-Chancellor, Head of the
Department Prof. Debashis Gangopadhyay and other faculty members, and everyone
else who have encouraged and assisted us in bringing out the first magazine of the
department. We thank all those who have enriched our magazine through their articles
and pictures. And finally, special credit goes to those who have collected, edited and
compiled the magazine entries in an exceedingly short span of time.

Our efforts would be paid off if our readers find pleasure in leafing through our
magazine.
Any error that may have crept in inadvertently is regretted.

We seek the blessings of Thakur Sri Ramakrishna, Maa Sarada and Swamiji to
make the first volume of UNMESH a success.
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✶

Value of Education vis-à-vis Value Education—Swami

Vivekananda’s Fundamental Thoughts on Education and their

Practical Application in the Present-day Context

Swami Atmapriyananda

Vice-Chancellor

Ramakrishna Mission Vivekananda University

Paper presented by Swami Atmapriyananda, Vice-Chancellor, Ramakrishna

Mission Vivekananda University, Declared by the Ministry of Human Resource

Development, Government of India, as Deemed University under Section 3 of UGC

Act, 1956, with Ramakrishna Mission with headquarters at Belur Math, Howrah,

West Bengal, at a UGC-sponsored state level two-day seminar organized by Kaliyaganj

College, Uttar Dinajpur, on 2 and 3 December 2011, on the theme Philosophy of Values

and the Present Crisis

Abstract of the paper:

Education in the modern context has come to be dominated by information. What

with an explosion of enormous and mind-boggling variety of information, the one main

concern of the human brain has become the avaricious accumulation, systematic storage

and rapid retrieval of mountain loads of information. To this end, man has invented

super giant computers with monstrous memory storage and retrieval mechanism. How

cleverly one can manipulate the huge amount of information one has accumulated forms

a major component of modern education, which has become insensitive to cultivation

of higher emotions, richer perceptions and deeper sense of values. Education has thus
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been reduced to a systematic drill by which the human brain is trained to cleverly

perform certain tasks at a maddening pace and with staggering skill. The so-called

modern civilization might assign great value to this type of education, but whom

does it really serve? Does it really enrich the person, the human being who works

himself or herself to death to acquire such an education? Isn’t this human being,

with thoughts and feelings, love and hate, sensitivity and fear, hope and anxiety, and

a host of other psychological emotions to grapple with, the very centre of all this

educational exercise? Isn't the human being, the one who acquires education in the

first place, of the greatest value? Value education is that education which inculcates

in the educated person the profound sense of the person’s own value, an unshakable

conviction that, in reality, it is the higher Self of a person that is the very source of

all values. A super computer may perform its assigned task at mind-boggling speed.

But after all, it is the mind of a human being that has created this super giant in

the first place. Roger Penrose’s prologue in his masterpiece Emperor’s New Mind and

Narada-Sanatkumara dialogue in Chhandogya Upanishad come to mind in this context.

Narada assigned such great value to his vast learning--immense and vast in its sweep

and variety. Sanatkumara then showed Narada how valueless all his learning was unless

he knew and realized the Self in whom all learning, all knowledge, all wisdom actually

inhered. Sanatkumara then taught Narada Self-Knowledge, Atma-vidya as the greatest

of vidyas. This supreme science of the Self, Atma-vidya, is the same as Brahma-vidya,

which has been spoken of in the Upanishads as sarva-vidya-pratishtha—the very basis,

the substratum of all knowledge. The Self, the Atman, then, is the greatest value

and the ultimate Source of all values. Modern science and technology, in their mad

pursuit of the outer, are increasingly getting knocks on their head by the demons of

their own creation—demons boomeranging with alarming speed. Throttled by the

Frankensteins of their own production, they are thus turning a full circle towards the

science of the inner Self. What Swami Vivekananda predicted more than hundred

years ago appears to be fast becoming realizable: "Science and religion will meet and

shake hands. Poetry and philosophy will become friends. This will be the religion of

the future, and if we can work it out, we may be sure that it will be for all times

and peoples." This realization of the Self, the Atman, as the Ultimate Source of values

will engender a totally new weltanschuuang and revolutionize all sciences including

social sciences. Swami Vivekananda’s fundamental thoughts on education and their

practical application in the present-day context thus assume increasing relevance for

the resuscitation of the basic human values in education.
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1. Value of Education vs. Value Education

Let us begin with three beautiful stories. One is from Sri Ramakrishna’s Gospel,

the second from Chhandogya Upanishad and the third from Roger Penrose’s Emperor’s

New Mind.

1.1. Parable in Sri Ramakrishna’s Gospel

A highly educated pundit was travelling in a boat. He was parading his knowledge

before the fellow travellers, who were looking on with wonder. The ‘uneducated’

helmsman was one of the admirers. The pundit would question him now and then:

‘Hey, have you studied the philosophy of the sankhya?’ The helmsman would say in

dismay: ‘No, Sir, I know nothing of philosophy.’ ‘Ah’, the pundit would say, ‘you

have wasted a quarter of your life, poor fellow.’ Again he would ask: ‘Do you know

anything about yoga?’ ‘O no, Sir’ would be the reply, to which the pundit would say

with a chuckle: ‘Half of your life is gone—useless and without value’. ‘What about

some Vedanta, man?’ would be the next question. And the gentle boatman would

say: ‘I have no idea at all, Sir’. ‘Well, three-fourths of your life has already gone a

waste. What value does life have without the knowledge of Vedanta, eh?’ Just at that

time there was a storm. The gale wind began to rock the boat violently. Everybody

including the pundit began to panic. The helmsman asked the pundit anxiously: ‘Sir,

can you swim?’ ‘No’ replied the scholar. The ignoramus of a helmsman quipped gently:

‘Sir, now that the boat is about to capsize, your whole life is gone! I may not know

sankhya, yoga or Vedanta, but I know how to swim!’

The message coming from this simple story is powerfully telling: what is the value

of our knowledge, our education, our scholarship, if it cannot help us swim across the

current of life, to face and conquer the gales and storms that should inevitably come to

everyone in the course of life? Shankara’s famous hymn, with the burden: tatah kim,

tatah him, tatah him, tatah him (meaning ‘what of that, what avails it, so what, what

thence’) comes to mind in this context. What is the value of all our ‘boast of heraldry

and pomp of power’, our knowledge and education, if they fail us when we need them

most—in the hours of crises? We pride ourselves as being highly ‘educated’, but drown

helplessly, ‘unwept, unhonoured and unsung’ in the currents and crosscurrents, in the

whirlpools and eddies of life. What is the value of that education that cannot provide

us with the strength to encounter and withstand a thunderstorm in the course of our
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life?

1.2. Narada-Sanatkumara dialogue in the Chhandogya Upanishad

Narada, the highly educated scholar, goes to Sanatkumara, illumined sage, to

unburden the agony of his soul. (Refer Chhandogya Upanishad, Chapter VII, Section

1). Narada is restless, he does not have peace of mind, and he feels unfulfilled and lost.

He approaches Sanatkumara and humbly requests to be taught. Sanatkumara replies:

‘First tell me in detail all that you have studied so far. I would then be able to teach

you further.’ Narada then gives a huge list of things he has already mastered. He then

adds in humble desperation: ‘Sir, with all this knowledge that I have acquired, I feel

I have merely become learned in plenty of words and formulae; I have not known the

Self, the Atman, that is the Source of all knowledge. I have heard from men of wisdom

like you that he who realizes the Self overcomes sorrow. I am deeply afflicted with

sorrow. Venerable Sir, kindly be gracious enough to help me cross over to the other

shore of the ocean of misery.’ The compassionate guru, Sanatkumara, then utters a

powerful one-liner: ‘Whatever you have studied is only a name’. One is reminded of

Sri Ramakrishna’s telling example: the almanac predicts that there shall be so much

rainfall. But then squeeze the book and you will not get a single drop!

This Upanishadic story once again emphasizes the same truth—of what value is

our education if it cannot take us beyond sorrow, beyond the anguish and the ennui of

the soul eating into our very vitals? Herein lies the urgency of that education, of that

knowledge, that would help us discover the real value of all that we study and perceive.

1.3. Roger Penrose’s Prologue in his book Emperor’s New Mind

The greatest super computer in the world is being inaugurated—a machine that

could handle several billion calculations in a microsecond. Pose any problem, and it

would not even be a split of a nanosecond before the answer is flashed on the screen.

Among the audience are scientists, mathematicians, engineers, bureaucrats, political

heavyweights and of course, the inventor of this super-intelligence. The President

of the country is getting ready to inaugurate. The inaugural ceremony consists in

asking the first question of this super machine and the prerogative should naturally

go to the honourable members of the audience. “Who will put the first question?” the
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inaugurator quips. All the wise men of science and engineering among the audience

look at one another in dismay. Who would be so foolish as to expose one’s ignorance

before this mighty giant, this near-omniscience never before known to humankind? The

silence was broken by a shrieking voice of a little boy. “May I put the first question,

sir?” asked the boy. “O come on” said the inaugurator, hardly hiding his smile at

the innocence of this foolish little boy. The boy smartly asked: “What does it feel to

be a computer?” The super computer began to respond. Its lights—red, yellow and

orange—began to blink and wink. Seconds passed, minutes passed and it was more

than an hour. The computer went on and on and on with its elaborate calculations

and finally the answer flashed on the screen: “I don’t know”. The entire audience burst

into laughter, giggling and chuckling at the plight of this super-intelligence unable to

answer a simple question.

Penrose was arguing against the blind ally of algorithmic thinking by the human

brain. He was building up a case against the so-called artificial intelligence (AI)

and against the so-called strong AI protoganists. The man-vs-machine conflict as

exemplified the Kasparov-vs-Deep Blue fight for superiority is a wonderful modern

re-enactment of the Puranic Bhasmasura story—one who endows the asura with

superior power is himself threatened to be destroyed at the hands of this power!

Human civilization is desperately struggling to create super machines at whose hands

it threatens to get vanquished and ultimately annihilated.

2. Character—the Sum and Substance of Value Education

We celebrated the golden jubilee of our independence some years ago. But whether

we have been able to free ourselves from the psychology of dependence is as many years

is a question, whose answer, alas, is no. ‘What is lacking? O what is lacking?’ is one

question that is a subject of perennial discussion everywhere, and by everybody—from

the Parliament to the market-place, by the country’s top leaders down to the man in

the street. We seem to be advancing in all spheres. Then why are we in this appalling

state of affairs? What is lacking in us? The answer is quite simple: ‘character’.

Character appears a rather simplistic virtue. Of course, it is really a very simple

virtue. Indeed, all great truths are simple because simplicity is the hallmark of

greatness. But then, simplicity seems to be the most difficult thing to acquire, much
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less to practise. It appears simple because it is not so much acquired as it is discovered

in the core of one’s being. It is our very essence, as fundamental to us as our very

existence. There are two simple characteristics of a person who is endowed with

impeccable character. Both of them owe their origin to Sri Ramakrishna’s sayings:

1. “Keep your speech and mind in unison” (in Bengali he would say, “man much ek

karo”). This is in fact an echo of the Vedic mantra: vang me mani pratisthita;

mano me vachi pratishthitam).

2. “Do not allow perjury in the sacred shrine of your heart” (in original Bengali:

“bhaver ghare churi karo na”).

These two together would mean: (1) Speak what you deeply think and feel to be true;

and do what you actually speak. (2) Allow no deception in your thought, word and

action. In modern language, be absolutely transparent. The illustration of sphatika,

the beautiful, transparent substance, is well known in our scriptures to describe the

mind of a person who has been established in this virtue.

Character building is the aim and end of all education, according to Swami

Vivekananda. His educational vision needs to be re-emphasized and re-focussed, if

our present-day educational system is to survive the shock of collapse into mediocrity.

Swami Vivekananda’s fundamental thoughts on education, with hints on their practice

and application are given below. These form the core of the philosophy of Ramakrishna

Mission’s educational institutions, which have been created to experiment with and

actualize Vivekananda’s thoughts.

3. Swami Vivekananda’s Fundamental Thoughts on Education including their

Practice and Application:

(The words under quotation marks are Swami Vivekananda’s original words, while

the rest is a paraphrase of his ideas).

1. Education is not mere accumulation of information. “We must have life-building,

man-making, character-making assimilation of ideas. If you have assimilated five

ideas and made them your life and character, you have more education than any

man who has got by heart a whole library.”



Value of Education vis-à-vis Value Education - Swami Atmapriyananda 7

2. ‘Education is the manifestation of the perfection already in man.” It is the

manifestation of the potential perfection, the infinite possibilities of the human

soul, for which the teacher and the environment act merely as catalysts. “Vedanta

says that within man is all knowledge and it requires only an awakening, and that

much is the work of a teacher. You cannot teach a child any more than you can

grow a plant.”

3. “Mere book learning won’t do. We want that education by which character is

formed, strength of mind is increased, the intellect is expanded, and by which

one can stand on one’s own feet.”

4. “The training by which the current and expression of will are brought under

control and become fruitful is called education.”

5. “We have but one method of acquiring knowledge, and that method is what is

called concentration. There is no limit to the power of the human mind. The

more concentrated it is, the more power is brought to bear on one point; that

is the secret. This, the power of concentration, is the only key to the treasure

house of knowledge. To me the very essence of education is the concentration of

mind, not the collecting of facts.”

6. “Along with the development of concentration we must develop the power of

detachment. We must learn not only to attach the mind to one thing exclusively,

but also to detach it at a moment’s notice and place it upon something else. This

the systematic development of the mind.”

7. Students should be taught the glorious spiritual and cultural heritage of our

country. “We must have a hold on the spiritual and secular education of the

nation. We must have the whole education of our country, spiritual and secular,

in our hands, and it must be on national lines, through national methods, as far

as practical.”

8. The personal life of the teacher is one of the most powerful influences on the

student. “One should live from his very boyhood with one whose character is

like a blazing fire, and should have before him a living example of the highest

teaching. In our country, the imparting of knowledge has always been through

men of renunciation. The charge of imparting knowledge should again fall upon

the shoulders of tyagis.”
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9. Indian spiritual idealism must be combined with Western science and technology

to tackle comprehensively the problems of life. “What we need is to study,

independent of foreign control, different branches of knowledge that are our

own, and with it the English language and Western science; we need technical

education and all else which may develop industries, so that men, instead of

seeking for service, may earn enough to provide for themselves.”

10. Education should be productive of human good. Every educated man and woman

should strive for the uplift of the masses. “The greatest national sin is the neglect

of the masses. . . . They pay for our education; we must work for them.” “So long

as the millions live in hunger and ignorance, I hold every man a traitor, who,

having been educated at their expense, pays not the least heed to them.”

11. True religion or spirituality should be the prime motive force in the process of

education. “I look upon religion as the innermost core of education.” “We are

the children of the Almighty, we are sparks of the infinite, divine Fire. . . . teach

this life-saving, great, ennobling, grand doctrine to your children, even from their

very birth.”

12. “True education is gained by constant living in communion with Nature.”

13. “The true teacher is he who can immediately come down to the level of the

student, and transfer his soul to the student’s soul and see through his eyes and

understand through his mind. Such a teacher can really teach and none else. The

conditions necessary for the taught are purity, a real thirst for knowledge, and

perseverance. Purity in thought, speech and act is absolutely necessary.”

Some of the practices successfully adopted in Ramakrishna Mission’s educational

institutions to actualize the above educational thoughts of Swami Vivekananda are

briefly mentioned below seriatim:

1. That the aim of education is not mere book learning or accumulation of vast

amounts of information is impressed upon the students from the very start

of the courses. They are shown the ills of having cartloads of information

without seriously assimilating any of them through such simple methods as

framing questions that need penetrative thinking rather than mere cramming of
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information. They are taught the lives of great men and women with outstanding

character energy, those who reshaped the history and destiny of humankind,

although not ‘educated’ in the sense of passing examinations or securing degrees.

The idea that passion for knowledge, undivided focus on an idea and assimilation

of the ideas being taught are the prerequisites of education, is being inculcated in

the students through the lives of great scientists and men of letters like Srinivasa

Ramanujan, Marie Curie, Rabindranath Tagore etc. Eminent persons in various

fields of science, arts and social sciences interact periodically with the students

to inspire them with the educational ideals.

2. By teaching them the Vedantic doctrine of the infinite power and glory residing

in the Self, the Atman, which is the innermost core of one’s being, the students

are taught self-esteem, self-reverence and self-confidence. Independent thinking,

rather than overmuch dependence on outside resources, is encouraged. Free

discussions, debates and expression of views through various fora bring out the

inner potentiality of the student. An atmosphere of freedom together with strict

discipline is sought to be maintained.

3. Expansion of intellect and increase of mental strength come through a wide range

of interactions and through wide reading about various peoples, their cultures and

civilizations. Practical fieldwork and falling back upon one’s own inner resources

in trying situations are the means for developing a strong mind and a powerful

will. The students are always taught to think positive, elevating thoughts and

not be carried away by all the negative projections especially by the media.

4. To help the students to bring under control the current and expression of their

will, small practices like fasting on fixed days, denying simple necessities which

they are used to, keeping night vigil on some special occasions in order to

overcome sleep etc are taught. Vow of silence (mouna-vrata) for some fixed

period is also a great help in the exercise of speech control. The secret is to make

them get a taste of self-conquest and self-mastery.

5. Teaching the students some practices in order to help them develop concentration

through (i) observance of strict brahmacharya while one is a student (antevasin)

(ii) keen observation of one’s own mental gyrations and extrovert tendencies with

a view to calming the mental waves (iii) constant vichara (discrimination) about

their inner thinking and outer activities. To test out their level of concentration
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in practical life, some simple exercises may be given, like quoting from memory

certain elevating passages after reading them only a few times, quick responses to

questions on topics that they might have studied only a few times before. Further,

telling them some inspiring anecdotes from the lives of great men, not only from

the spiritual field (like Swami Vivekananda and Shankaracharya’s phenomenal

memory—they were called srutidharas), but also from the so-called secular field

like Napolean etc. is a great help.

6. To develop detachment, encourage the students to give up certain common

things which they are used to. Ask them to restrain for some fixed period

from communicating, either verbally or in writing, with people dear to them.

Encourage them to give away some of their possessions that they hold very dear,

like a pen, a shirt, books etc.

7. The glory and power of our hoary spiritual heritage should be taught to the

students through regular classes, dramas, film/video shows, exhibitions etc. They

should be encouraged to commit to memory some of the immortal verses from the

Gita, the Upanishads, Mahabharata, the teachings of great saints etc. A sense

of pride in our rich heritage and ancient wisdom should be inculcated in the

students by showing them how these principles and truths are in perfect accord

with modern science and by exposing them to the statements of scientists like

Eddington, Einstein etc. Besides, they should also be encouraged to study books

showing the parallels between Vedanta and modern science.

8. Unless the teachers show a sense of dedication, self-sacrifice, deep love for their

pupils, lack of greed etc, mere talk will never influence the students. A suitable

congenial atmosphere should be created and proper teachers should be recruited

for this to be possible. If at least some of the teachers are men of blazing character,

they would help to mould the lives of students in a big way.

9. Swami Vivekananda wrote to one of his disciples: “Can you become an Occidental

of occidentals in your spirit of equality, freedom, working energy, and at the same

time a Hindu to the very backbone in religious culture and instincts? This is to

be done and we will do it.” By this Swamiji meant that we should combine

the best elements of the Occident and the Orient, West and the East, Western

scientific temper and Eastern inward contemplation. Then alone could we make

men of all-round character, calm, contemplative, sattvik in their outlook, pious,
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noble, forbearing and peaceful, and at the same time, persevering, tenacious in

approach, bold, daring, aggressively good (in contrast to being passively good),

efficient, hard-working, intensely practical and endowed with scientific, rational

outlook. Our students should be trained in such a manner that they would delve

deep into their inner consciousness at the time of prayer and meditation, and

work like lions with girded loins in the field of action. They should be made to be

proficient in both English and Sanskrit. Such a proficiency would open the doors

of both the modern and ancient worlds, making for a wonderful combination. At

the same time, they should have technical skill and proficiency.

10. To make the students feel for their unfortunate and underprivileged brethren,

they should be made to work in the slum areas, in villages, mixing freely with

the rural people, with the uneducated men and women there, and try to help

them in all possible ways. Regular free coaching classes of slum children etc

could be easily arranged.

11. Unfortunately, in this land of religion and spirituality, the words ‘religion’ and

‘God’ are becoming taboos. If the Vedantic religion and philosophy could be

revived and taught in modern language, this taboo could be easily removed. For,

Vedanta teaches the two important doctrines of (i) divinity of all beings—the

same Infinite Self or Atman resides in everyone, and (ii) oneness of existence (or

solidarity of the universe). Vedantic religion, therefore, is free from all dogma,

creed, narrow bigotry and any specific religious doctrine. It is scientific, rational,

and elevating, for it tells everyone, from the lowest worm to the highest angel that

he is a Divine Being, though encased in a limited body and a conditioned mind.

This brings hope and develops a positive outlook in the life of a student. Swami

Vivekananda believed and taught that Vedanta would be the future religion

of thinking, rational humanity. The more these broad, life-giving principles of

Vedanta are taught to students, the more would they become strong, positive,

elevated in thinking and powerful in their inner convictions.

12. Our present system of education has taken the students and teachers far away

from Nature. Study of Nature, what to speak of communion, has become a

rarity. The result is there for all to see. There is an alarming lack of Nature-

awareness. Environmentalists all the world over are deeply concerned about this

trend and are trying to reverse it by developing environmental awareness. The
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simplest way of doing this is to go back to our ancient method of encouraging the

students to ‘commune’ with Nature, observe, watch, appreciate and get absorbed

in the beauty of flowers and plants, animals and insects, rivers and ponds, stars

and planets, the sun and the moon. A sense of wonder, a feeling of awe at the

majesty and beauty of Nature, a profound emotion of gratitude for all the rich

wealth of resources that Nature is giving us unasked and in boundless abandon—

these higher sentiments are among the greatest assets of an educated person.

13. The pre-requisites and the qualifications necessary for both the teacher and

the taught have been beautifully spelt out in our ancient scriptures and re-

emphasized in modern times by prophets and saints like Sri Ramakrishna and

Swami Vivekananda. An awareness of these will engender in both the teacher

and the student a genuine striving to acquire and achieve these qualities and

endow them with mutual respect. Just as the disciple should have shraddha in

the guru, the guru too should have shraddha and love for the disciple. Such an

atmosphere of mutual shraddha, love and respect would be the most harmonious

for the cultivation of knowledge and wisdom. Only then the Vedic prayer:

tejasvinavadhitamastu, ma vidvishavahai, (may our learning be illuminative and

powerful; may there be no disharmony between us) would become meaningful.

Om Shantih, Shantih, Shantih.

(Om Peace, peace, peace.)

APPENDICES TO SWAMI ATMAPRIYANANDA’S PAPER ON

Value of Education vis-à-vis Value Education—Swami Vivekananda’s Fundamental

Thoughts on Education and their Practical Application in the Present-day Context

Appendix 1:

Education as harmony or synthesis of yogas (yoga samanvaya)

Swami Vivekananda’s concept of a truly ‘educated’ person—in fact, his view of a

complete human being—is one who has successfully harmonized or synthesized the four

yogas: jnana, bhakti, karma and dhyana. These four yogas correspond respectively to
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the faculties of thinking, feeling, willing and passionate, one-pointed focusing of all

energies. Swamiji, therefore, spoke of the combination of the three h’s: head, heart

and hand, with the capacity for one-pointed focusing interpenetrating all the three.

He emphasized that intense feeling was the first step, deep thinking about the plan

of action the second step and the perseverance, indomitable courage, iron will to

translate the plan into reality the third step. We could do no better than to quote

Swami Vivekananda’s own words, spoken at his famous lecture My Plan of Campaign

delivered at Madras after his triumphal return from the West:

“hree things are necessary for great achievements. First, feel from the heart. What

is in the intellect or reason? It goes a few steps and there it stops. But through the

heart comes inspiration. Love opens the most impossible gates; love is the gate to

all the secrets of the universe. Feel, therefore, my would-be reformers, my would-be

patriots! Do you feel? Do you feel that millions and millions of the descendants of gods

and of sages have become next-door neighbours to brutes? Do you feel that millions are

starving today and millions have been starving for ages? Do you feel that ignorance

has come over the land as a dark cloud? Does it make you restless? Does it make

you sleepless? Has it gone into your blood, coursing through your veins, becoming

consonant with your heartbeats? Has it made you almost mad? Are your seized with

that one idea of misery of ruin, and have you forgotten all about your name, your fame,

your wives, your children, your property, even your own bodies? Have you done that?

That is the first step to become a patriot, the very first step.

“. . . You may feel, then; but instead of spending your energies in frothy talk, have

you found any way out, any practical solution, some help instead of condemnation,

some sweet words to soothe their miseries, to bring them out of this living death? Yet,

that is not all. Have you got the will to surmount mountain-high obstructions? If the

whole world stands against you sword in hand, would you still dare to do what you

think is right? If your wives and children are against you, if all your money goes, your

name dies, your wealth vanishes, would you still stick to it? Would you still pursue it

and go on steadily towards your own goal? As the great Kind Bhartrihari says, “Let the

sages blame or let them praise; let the goddess of fortune come or let her go wherever

she likes; let death come today, or let it come in hundreds of years; he indeed is the

steady man who does not move one inch from the way of truth.” Have you got that

steadfastness? If you have these three things, each one of you will work miracles. You
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need not write in the newspapers, you need not go about lecturing; your very face will

shine. If you live in a cave, your thoughts will permeate even through the rock walls,

will go on vibrating all over the world for hundreds of years, maybe, until they will

fasten on to some brain and work out there. Such is the power of thought, of sincerity,

and of purity of purpose.”

Appendix 2:

Albert Einstein’s concept of a ‘harmoniously developed personality’ as

echoing Swami Vivekananda’s and Sister Nivedita’s idea of a complete,

‘whole personality’

Swami Vivekananda’s idea of harmony or synthesis of yogas could be seen reflected

in Sri Aurobindo’s Integral Yoga. Such a complete person, fully developed in all

the faculties, is Swamiji’s conception of a full man (purna manush). Only such a

person would Swamiji call a truly “educated person”. It is interesting to see how

Albert Einstein, one of the greatest men of the last millennium, echoes the same views

as Swamiji and Aurobindo, when he talks of acquiring “a harmoniously developed

personality.” We quote below a beautiful passage from Einstein’s writing on education:

“I want to oppose the idea that school has to teach directly that special knowledge

and those accomplishments which man has to use later directly in life. The demands of

life are much too manifold to let such a specialized training in school appear possible.

Apart from that, it seems to me, moreover, objectionable to treat the individual like

a dead tool. The school always has as its aim that the young man leaves it as a

harmonious personality, not as a specialist. . . . It is not enough to teach man a

specialty. Through it he may become a kind of useful machine, but not a harmoniously

developed personality. It is essential that the student acquires an understanding of and

a lively feeling for values. He must acquire a vivid sense of the beautiful and of the

morally good. Otherwise, he with his specialized knowledge more closely resembles a

well-trained dog than a harmoniously developed person.”

Compare the above statement of Einstein with Swami Vivekananda’s powerful

words:

“ Is that education which is slowly making man a machine? It is more blessed, in
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my opinion, even to go wrong impelled by one’s free will and intelligence than to be

good as an automaton. . . . The education that does not help the common mass of

people to equip themselves for the struggle for life, which does not bring about strength

of character, a spirit of philanthropy, and the courage of a lion—is it worth the name?”

Sister Nivedita’s telling words on the development of whole personality—

harmoniously integrate personality—is worth quoting in this connection:

“Our conception of education must have a soul. It must form a unity. It mus

take note of the child as a whole, as heart as well as mind, will as well as mind and

heart. Unless we train the feelings and the choice, man is not educated. He is only

decked out in certain intellectual tricks that he has learnt to perform. By those tricks

he can earn his bread. He cannot appeal to the heart, or give life. He is not a man

at all; he is a clever ape. Learning, in order to appear clever, or learning, in order t

earn a livelihood—not in order to become a man, to develop one’s own manhood and

manliness—means running into this danger. Therefore, in every piece of information

that is imparted to a child, we must convey an appeal to the heart. . . . There is one

way, and one way only. It, throughout the early years of education, to remember that

there is nothing so important as the training of the feelings To feel nobly, and to choose

loftily and honestly, is a thousandfold more important to the development of faculty

than any other single aspect of the educational process.”



✷

Biva Choudhuri, The Forgotten Physicist

Prof. Debashis Gangopadhyay

Dr. Biva Choudhuri is an unknown lady physicist of our country who did

revolutionary work in laying down the basic principles of identifying new

particles by studying their tracks in clound chambers / photographic emulsion

plates. She was a student and collaborator of Debendra Mohan Bose, a nephew

of Jagadish Chandra Bose and director of Bose Institute from 1938 to 1967.

Biva Choudhuri and D.M. Bose studied high-energy subatomic particles from cosmic

rays as there were no particle accelerators at the time. As World War II was

raging, they did not get access to full-tone photographic plates. From 1939-1942, they

meticulously exposed and observed half-tone photographic plates in Darjeeling. They

published in Nature, reporting tracks created by a new subatomic particle, distinctly

different from the α−particle or the proton. This particle had approximately 200 times

the mass of the electron. So they actually discovered the pi-meson !! Using the same

techniques, but with high-quality full-tone photographic plates, the English physicist

Cecil Frank Powell identified the pion and was awarded the 1950 Nobel Prize in

Physics "for his development of the photographic method of studying nuclear processes

and his discoveries regarding mesons made with this method". Biva Choudhuri was

just a mere footnote in Powell's papers. He wrote ‘In 1941, Bose and Choudhuri

had pointed it out that it is possible, in principle, to distinguish between the tracks

of protons and mesons in an emulsion . . . They concluded that many of the charged

particles arrested on their plates were lighter than protons, their mean mass being 200

mev. . . the physical basis of their method was correct, and their work represents the

first approach to the “scattering method” of determining momenta of charged particles
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by observation of their tracks in emulsion.’ But the Nobel Prize was given to the

wrong person !!!!

Some of these revolutionary papers are :

1. D.M.Bose, B. Chowdhury, Photographic plates as detector of mesotron showers,

Nature, 145(1940):894-895.

2. D M Bose, B.Chowdhury, Origin and nature of heavy ionization particles

detected on photographic plates exposed to cosmic rays, Nature 147(1941):240-

241.

3. D.M.Bose, B. Chowdhury , A photographic method of estimating the mass of

mesotron, Nature 148(1941): 259-260.

4. D.M. Bose, B. Chowdhury , A photographic method of estimating the mass of

mesotron, Nature 149 (1942): 302.
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4×3 ❜➥❣ ✐♠❚❛❡rr ●r ❆♥❛②❛❡s ❆❛❡❧❛✐❦t ❦r❛ ❏❛②✱ ✗❛② ❊❦❚❛ 40−60 Watt ❜❛❡➦❜r ♠t ✦ ❊♠♥ ❊❦✐❚

❆❛❡❧❛✐❦t ●❡rr q✐❜ ❆❛♠r❛ ♣❡r r❛①✐q✱ ❊❦❚❛ ③❛r◆❛ ❡❞❖②❛r ❥♥❨✳ ❜❨❛❚❛r➀ ✐❋❦♠t ❆❛③❛♥❏✉➭ ❍❡❧✱ ❡❏❚❛

❦❼❛ ❡r❛❡❞ 4− 5 ●➠❚❛② ❆♥❛②❛❡s sé❜✱ ❊■ ③r❡◆r ❆❛❡❧❛ r❛❡t ✗❛② 5− 6 ●➠❚❛ ➷❡❧ ❡❜❙ ❡❥❛❡rr s❡➣❣✱

t❛r♣r ③➀❡r ③➀❡r t❛ ✐ï✐♠t ❍❡② ♣❡❼✱ ❜❨❛❚❛r➀r ❆❛③❛♥ ❦♠❛r s❡➣❣✲s❡➣❣✳ ①➥❝❛r ❜❨❛♣❛❡r ❜❧❡t ❡❣❡❧ ❡❏❚❛

s❜❡❝❡② ❡❜❙➀ ❞❛♠➀✱ ❡s❚❛ ❍❧ ❡s➊r♣❨❛❡♥❧✳ ❊❦✐❚ 12 volt 50 Watt ♣❨❛❡♥❡❧r ❞❛♠ 2, 500−3, 000 ❚❛❦❛✱

✈❛❧ Lead Acid ❜❨❛❚❛r➀r ❞❛♠❖ ❆♥✉r➂♣✱ ❝➀❡♥ LDE✬r ♠❛❧❛r ❞❛♠ ①✉❜ ❡❜❙➀ ❍❡❧ 400− 500✳ ❆❛♠❛❡❞r

✐❍❡s❜ ❆♥✉❏❛②➀ ❡♠❛❚❛♠✉✐❚ ❍❛❥❛r q❡②❦ ❚❛❦❛r ❊❦❚❛ ✗❛r✐é❦ ①r❡❝r ♣r ✐❜♥❛♠➂❡❧❨ ●❡r ❆❛❡❧❛ ➷❛❧❛❜❛r

❜❨❜➩◗❛ ❍❡② ❏❛②✱ t❛ ✗❛② ❜qr ❞✉❡②❡❦r ❥♥❨ ❡t❛ ❜❡❚■✳ ❊■ ❜❨❜➩◗❛ ✐❦ ❆❛♠❛❡❞r ❡❞❡❙r ❡❏✲❡❦❛♥❖ ❜❛❼➀❡t

❆➠③❦❛r ❡●❛❝❛❜❛r ♣❡❳ ❏❡◗ë ♥② ❄

❜❸❛ ✐❞❡❦ ✿ ❆❛❡❧❛✐❦t ●r ❀ ❉❛♥ ✐❞❡❦ ✿ LED ♠❛❧❛ ❖ ❜❨❛❚❛r➀❜❸❛ ✐❞❡❦ ✿ ❆❛❡❧❛✐❦t ●r ❀ ❉❛♥ ✐❞❡❦ ✿ LED ♠❛❧❛ ❖ ❜❨❛❚❛r➀❜❸❛ ✐❞❡❦ ✿ ❆❛❡❧❛✐❦t ●r ❀ ❉❛♥ ✐❞❡❦ ✿ LED ♠❛❧❛ ❖ ❜❨❛❚❛r➀

❥❧ ❣r♠ ❦r❛ ✿ sï❛②

❆❛♠r❛ DC heater element ✐♥❡②❖ ✐❦q✉ ♣r➀❳❛ ❦❡r✐q✳ ❊❦❚❛ ❦❛❡❧❛ r❶ ❦r❛ ③❛t✉r ❥❧❛③❛r✱ t❛r

♠❡③❨ ❞✉❡❚❛ t❛r ❡❩❛❦❛❡♥❛✱ ❡❏❣✉❡❧❛ 24 volt❊r ❊❦❚❛ ❜❨❛❚❛r➀ ♣❨❛❡❦r ✭12volt, 9Amp/hr❊r ❞✉❡❚❛ ❜❨❛❚❛r➀

❍❡t ♣❛❡r✮ s❡➣❣ ❧❛❣❛❡♥❛✳ ❜❨❛❚❛r➀ ♣❨❛❦✐❚ ❆❛❡❣ ❡◗❡❦ ❡s➊r❙✐➭❡t ❝❛➥❥ ❦❡r r❛①❛ ❡❏❡t ♣❛❡r✳ ❥❧❛③❛r✐❚

2 ✐❧❚❛r ❆❛②t❡♥r ❍❡❧ ❙➀t❦❛❡❧❖ ❥❧ 50 − 60 ✐❉→❘➀ ❡s❧✐s②❛s ❆❜✐③ ❣r♠ ❦r❡t 20 − 30 ✐♠✐♥❡❚r



❡s➊r❙✐➭r ❏❛❞✉ ✿ ❦♠ ❡✈❛❡➦❚❡❥ ✲ ❡❙①r ❜❨❛♥❛➥❥➀ ✱ ❆③❨❛♣❦ ♣❛➥◗s❛r✐◗ ♠❥✉♠❞❛r 20

❡❜❙➀ ❧❛❣❛ ❯✐❝t ♥②✳ ❡❏✲s❜ ❥❛②❣❛② ✐❜❞❨✉❡tr ●❛❚ ✐t✱ ❡s①❛❡♥ ❊■ sï❛r ❥❧✲❣r♠ ❦r❛r ❏Û ✐❜❡❙P ❦❛❡❥

❡❞❡❜ ❆❛❙❛ ❦r❛ ❏❛②✳ ✗❛◗✐♠❦ ✐❝✐❦❹s❛r ❡❦Þ❣✉✐❧❡t ✗❛②■ ❏①♥ ❣r♠ ❥❡❧r ❞r❦❛r ❍②✱ ❆◗❝ ✐❜❞❨✉❡tr

❆✈❛❡❜ t❛ sé❜ ❍② ♥❛✱ ❊■ ❏Û ❡s①❛❡♥ ①✉❜■ ❦❛❡❥ ❆❛s❡t ♣❛❡r✳ ❆❛❡r❦❚❛ ❦◗❛ ♠❡♥ r❛①❛r ❞r❦❛r ✟

❊■ ❏Û✲❜❨❜❍❛❡r ❡❦❛♥❖ ❦❛❡r❒ ❜❛ ❙❦ ❧❛❣❛r ✐❜♣❡❞r ✈② ❡♥■✱ ❏❛ 220 volt ❏❡Û ❏❡◗ë r❡②❡q✳

s✉♣❛r❦❨❛♣❨❛✐s❚r ✐❞❡② ❡s➊r❙✐➭ s➬② ❖ ❏❛♥❜❛❍❡♥
❜❨❜❍❛r

s❛③❛r◆t♦❤✱ ❡s➊r❙✐➭ s➬② ❦r❛ ❍② ❜❨❛❚❛r➀❡t✱ t❛❡❦ ❝❛➥❥ ❦r❛r ♠❛③❨❡♠✳ ✐❦Ú✉ rechargeable ❜❨❛❚❛r➀

❍❡❧❖ ❡s❚❛ ①✉❜ ❡❜❙➀ ❜❛r ✐r❝❛➥❥ ✭recharge✮ ❦r❛ ❏❛②♥❛✱ ❊❜❑ ❝❛➥❥ ❦r❡t❖ s♠② ❧❛❡❣ ❆❡♥❦✳ ❊r ✗③❛♥

❦❛r◆ ❊■ ❡❏ ❜❨❛❚❛r➀r ♠❡③❨ ➈❜❞❨✉t✲r❛s❛②✐♥❦ ✭electrochemical✮ ♣➟③✐t❡t ❜❛■❡rr ➈❜❞❨✉✐t❦ ❦❛❡r➠❚ ✐❞❡②

✐❜❞❨✉❹❙✐➭ s✐➬t ❍②✳ ❊■ ♣➟③✐t s♠②s❛❡♣❳✱ ❊❜❑ ❡❜❙➀❜❛r ❜❨❛❚❛r➀r ❙✐➭ ❢✉✐r❡② ❡❣❡❧ t❛❡❦ ✐r❝❛➥❥ ❦r❡❧

❜❨❛❚❛r➀ ✐❦Ú✉ ❆❛❡ï ❆❛❡ï ❦♠❡❥❛r➀ ❍❡② ❏❛②✳ ❙✉③✉ t❛■ ♥②✱ ❜❨❛❚❛r➀ ❦♠❡❥❛r➀ ❍❡② ❡❣❡❧✱ t❛❡❦ ❡❏✲❡❦❛♥❖

❥❛②❣❛② ❡❢❡❧ ❡❞❖②❛ ❏❛②♥❛✱ ❦❛r◆ ❜❨❛❚❛r➀r ♠❡③❨ ❡❏ rs❛②✐♥❦ ♣❞❛➥◗❣✉✐❧ r❡②❡q✱ ❡s❣✉✐❧ ✐❜P❛➭✱ ❊❜❑ ①❛❜❛r

❥❡❧ ❩✉❡❦ ❡❣❡❧ ❡s❣✉❡❧❛ ♠❛♥✉❡Pr ❳✐t ❦r❡t ♣❛❡r✳

❊■ s❜ ❦❛r❡◆ ❊r ✐❜❦➦♣ ✐❍❡s❡❜ ✐❜❡❞❡❙ ➈tr➀ ❍❡②❡q ❵s✉♣❛r❦❨❛♣❨❛✐s❚r✬ ✭supercapacitor✮ ✟ ❊❦

③r❡◆r ❦❨❛♣❨❛✐s❚r ❏❛r ♠❛♥ s❛③❛r◆ ❦❨❛♣❨❛✐s❚❡rr t✉❧♥❛② ❆❡♥❦ ❣✉◆ ❡❜❙➀✳ ✐❚ ✐✈✱ ❆✐❉❖✲✐ss❡❚♠ ✗✈➄✐t

■❡❧❦➛❘✐♥❦ ❏❡Û ❡❏✲s❜ ❦❨❛♣❨❛✐s❚r ❜❨❜❍❛r ❦r❛ ❍②✱ t❛❡❞r ♠❛❡♥r t✉❧♥❛② ❊❦ ❡❦❛✐❚ ❡◗❡❦ ❊❦❡❙❛ ❡❦❛✐❚

❣✉◆ ❡❜❙➀✳ ❊❣✉✐❧ ❡❦❛♥❖ ✐❜P❛➭ rs❛②✐♥❦ ♣❞❛➥◗ ✐❞❡② ➈tr➀ ♥②✱ s❛③❛r◆t♦❤ ❆➣❣❛r ✭carbon✮ ✐❞❡② ➈tr➀✱

♥❨❛❡♥❛✗❏✉✐➭r ✭nanotechnology✮ ♠❛③❨❡♠✳ ❊■ ✗❏✉✐➭❖ ❊♠♥ ♥② ❡❏ ❊❡❞❡❙ ➈tr➀ ❦r❛ sé❜ ♥②✳ ✐❦Ú✉ t❛

s❡Ò❖ ❊❡❞❡❙ ❊■ ③r❡◆r ❦❨❛♣❨❛✐s❚r ♣❛❖②❛ ❏❛②♥❛ ✦ ❆❛❡♠✐r❦❛✱ ❥❛➥♠❛♥➀ ❖ ❝➀♥❡❞❡❙ ❆❜❙❨■ ❊❣✉✐❧ ♣❛❖②❛

❏❛②✱ ❞r❦❛r ❍❡❧ ❡s①❛♥ ❡◗❡❦■ ❆❛♠❞❛♥➀ ❦r❡t ❍②✳

❊■ s✉♣❛r❦❨❛♣❨❛✐s❚❡rr ❜❍✉✲❜❍✉ ✗❡②❛❣ r❡②❡q✱ ❊❜❑ ❆❡♥❡❦■ ♠❡♥ ❦r❡q♥ ❡❏ ✈✐❜P❨❡t ❜❨❛❚❛r➀r ❜❨❜❍❛r

s➤♣➂➥◆ ❜➠③ ❍❡② ❡❏❡t ♣❛r❡❜ ❊❡❞r ❆❛✐❜➥✈❛❡❜✳ ✗❡②❛❡❣r ♠❡③❨ ❊❦❚❛ ❍❡↔q ❏❛♥❜❛❍❡♥r ❦❛❡❥✳ ❆❛♠r❛

s✉♣❛r❦❨❛♣❨❛✐s❚r❡❦ ❡s➊r❙✐➭ s➬❡②r ❆❛③❛r ✐❍❡s❡❜ ❜❨❜❍❛r ❦❡r prototype model ➛❘❨❛♠ ❜❛ ❡➛❘♥✱

s❛■❡❦❧ ✐r➺❛ ❖ ❣➣❣❛ ♣❛r❛♣❛r ❦r❛r ferry boat ❜❛✐♥❡②✐q✳ ❊❣✉✐❧ s❜■ ❡①❧♥❛r ♠❛❡♣r✱ ✐❦Ú✉ ❡❏✲✈❛❡❜

♣✐r❦➦♣♥❛ ❦r❛ ❍❡②❡q✱ t❛❡t ♣➂➥◆ ♠❛❡♣r ➈tr➀ ❦r❡t ❡❦❛♥❖ ❜❛③❛ ❡♥■✱ ■❡↔q ❖ ①❛✐♥❦❚❛ ❆➥◗❜❧ q❛❼❛✱ t❛❖

❡s❚❛❖ ❙✉③✉ ❙✉r✉❡t✳ t❛r♣r ✗❦➄✐tr ❞❛❡♥ ➈❞♥✐Ý♥ ❙✐➭s➬② ❖ ❜❨❜❍❛r ✐♥①➥❝❛② ✦ Model ❡①❧♥❛r ❦❡②❦❚❛

♥♠✉♥❛ ♥➀❡❝ ✐❞❧❛♠✱ youtube ❊ s➤♣➂➥◆ q✐❜ r❡②❡q ✿ solar-powered supercapacitor-driven model



❡s➊r❙✐➭r ❏❛❞✉ ✿ ❦♠ ❡✈❛❡➦❚❡❥ ✲ ❡❙①r ❜❨❛♥❛➥❥➀ ✱ ❆③❨❛♣❦ ♣❛➥◗s❛r✐◗ ♠❥✉♠❞❛r 21

railcar ❊■ ✐❞❡② ①✉❸❥❡t ❍❡❜✳

❡s➊r❙✐➭ ✐❞❡② ❝❛➥❥ ❦r❛ s✉♣❛r❦❨❛♣❛✐s❚r✲❝❛✐❧t ❜❨❛❚❛r➀❍➀♥ ❡➛❘❡♥r model❡s➊r❙✐➭ ✐❞❡② ❝❛➥❥ ❦r❛ s✉♣❛r❦❨❛♣❛✐s❚r✲❝❛✐❧t ❜❨❛❚❛r➀❍➀♥ ❡➛❘❡♥r model❡s➊r❙✐➭ ✐❞❡② ❝❛➥❥ ❦r❛ s✉♣❛r❦❨❛♣❛✐s❚r✲❝❛✐❧t ❜❨❛❚❛r➀❍➀♥ ❡➛❘❡♥r model

❡s➊r❙✐➭ ✐❞❡② ❝❛➥❥ ❦r❛ s✉♣❛r❦❨❛♣❛✐s❚r✲❝❛✐❧t ❜❨❛❚❛r➀❍➀♥ s❛■❡❦❧✲✐r➺❛r model❡s➊r❙✐➭ ✐❞❡② ❝❛➥❥ ❦r❛ s✉♣❛r❦❨❛♣❛✐s❚r✲❝❛✐❧t ❜❨❛❚❛r➀❍➀♥ s❛■❡❦❧✲✐r➺❛r model❡s➊r❙✐➭ ✐❞❡② ❝❛➥❥ ❦r❛ s✉♣❛r❦❨❛♣❛✐s❚r✲❝❛✐❧t ❜❨❛❚❛r➀❍➀♥ s❛■❡❦❧✲✐r➺❛r model

❆❛♠r❛ s❦❡❧■ ❥❛✐♥ ❡❏ ❦❧❦❛t❛ ❙❍r ❡◗❡❦ ❊❦❚✉ ❙❍rt✐❧r ✐❞❡❦ ❡❣❡❧■ s❛■❡❦❧✲✐r➺❛ ❜❛ ✈❨❛♥✲

✐r➺❛ q❛❼❛ ❡❦❛♥❖ ❏❛♥❜❛❍♥■ ❡♥■✳ ❆◗❝ ❜q❡rr ❡❜❙➀r ✈❛❣ s♠❡② ❣r❡♠ s❛■❡❦❧ ✐r➺❛ ❝❛❧❦❡❞r ❦❡ër

s➀♠❛ ◗❛❡❦ ♥❛✳ ❖♣❡rr q✐❜❡t ❆❛♠r❛ ❡❏✲❡①❧♥❛r ♠❡❉❧❚❛ ❡❞①✐q✱ t❛r ❊❦❚❛ ♣➂➥◆♠❛❡♣r s❑îr◆ ❦➀ ❦r❛

❏❛②♥❛✱ ❏❛❡t s❛■❡❦❧✲✐r➺❛ ❝❛❧❛❡♥❛ ❊❦❚✉ s❍❥ ❍② ❄ ❊①♥ ❆❛♣♥❛r❛ ❙❍rt✐❧❡t ❵❡❚❛✲❡❚❛✬ ❜❡❧ ❊❦❚❛

♥t✉♥ ❜❨❛❚❛r➀✲❝❛✐❧t ✐r➺❛ ❡❞❡①❡q♥✱ ❡❏❚❛ ✈❛❧■ ❝❧❡q✳ ✐❦Ú✉ t❛r ❏❛ ❞❛♠✱ t❛❡t ➉ ❜❛❍♥ ✐❦♥❡t ❊❦❥♥

s❛③❛r◆ s❛■❡❦❧✲✐r➺❛ ❝❛❧❦ ③❛❡rr ❥❛❡❧ ❥✐❼❡② ❡❏❡t ♣❛❡r♥✳ t❛r ❖♣r✱ ❵❡❚❛✲❡❚❛r✬ ❡❜❙➀r ✈❛❣❚❛ ❝➀♥

❡◗❡❦ ❆❛♠❞❛♥➀ ❦r❛✱ ①❛r❛♣ ❍❡② ❡❣❡❧ ❡❢❡❧ ❡❞❖②❛ q❛❼❛ ❯♣❛② ❡♥■✳ ❊r ✐❜❦➦♣ ✐❍❡s❡❜ ❆❛♠r❛ ❊❦❚❛

♣✐r❦➦♣♥❛ ❣❘❍◆ ❦❡r✐q✱ ❏❛❡t ❡❞❡❙ s❍❡❥ ♣❛❖②❛ ❏❛②✱ ❊❜❑ s❍❡❥ ❡❞❡❙r ❡❞❛❦❛❡♥ s❛r❛❡♥❛ ❏❛②✱ ❊♠♥

❊❦❚❛ ❡s➊r❙✐➭✲❝❛✐❧t s❛■❡❦❧✲✐r➺❛ ➈tr➀ ❦r❛✳ ❡❚❛✲❡❚❛r ❡◗❡❦ ❊✲③r❡◆r ✐r➺❛r s✉✐❜❡③ ❆❡♥❦ ✿ ✭✶✮ ❞❛❡♠r

✐❞❦ ❡◗❡❦ ❆❡♥❦ sï❛✱ ✭✷✮ ❡❞❡❙■ s❛r❛❡♥❛ ❏❛❡❜ ❆➦♣ ①r❡❝ ■t❨❛✐❞✳ ✗❛◗✐♠❦ ï❡r s✉♣❛r❦❨❛♣❨❛✐s❚r ❜❨❜❍❛r

❦r❛ ❍②t sé❜ ❍❡❜ ♥❛✱ ①r❝❚❛ ❦♠ r❛①❛r ❥❡♥❨✱ ✐❦Ú✉ ❡s➊r❙✐➭ ✐❞❡② ❝❛➥❥ ❦r❛ ❜❨❛❚❛r➀ ✐❞❡② ❝❛❧❛❡❧ ①❛r❛♣

❍❡❜ ♥❛ ❜❡❧■ ❆❛♠❛❡❞r ③❛r◆❛✳ ❡❚❛✲❡❚❛r ♠t ❡❥❛r❛❡❧❛ 48 volt❊r ❜❨❛❚❛r➀r ❜❞❡❧ 12 ❜❛ 24 volt ✐❞❡②
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❝❛❧❛❡♥❛ ❏❛❡❜✳

♥➀❡❝r q✐❜❡t ❡❢r➀ ❡♥➊❦❛r ♠❡❉❧✐❚ ❡❏♠♥ ❡s➊r❙✐➭✲❝❛✐❧t ❜❨❛❚❛r➀ ✐❞❡② ❝❧❡q✳ ❆❛♠r❛ ❆❜❙❨ ■✐t♠❡③❨■

❖✐❚❡❦ s✉♣❛r❦❨❛♣❨❛✐s❚r ✐❞❡② ❜❨❛❚❛r➀ q❛❼❛ ❝❛❧❛❜❛r ❜❨❜➩◗❛❖ ❦❡r ❡❢❡❧✐q✳ ❡❞❡❙ s✉♣❛r❦❨❛♣❨❛✐s❚r ❏t✐❞♥

♥❛ ♣❛❖②❛ ❏❛❡↔q✱ tt✐❞♥ ❊■ ♠❨❛✐❥❦ ✐❥✐♥s✐❚r ♣➂➥◆ ♣r➀❳❛✲✐♥r➀❳❛ ❦r❛ ❡❜❙ ❦✐❋♥✳ ❆◗❝ ❡❞❡❙ ❊t ❜❼

❜❼ ♥❨❛❡♥❛❧❨❛❜ ◗❛❦❛ s❡Ò❖ ❡❦♥ ❊❚❛ sé❜ ❍❡↔q ♥❛✱ t❛r ❡❦❛♥❖ ❯Ñr ❡♥■✳

❡s➊r❙✐➭ ✐❞❡② ❝❛➥❥ ❦r❛ ❜❨❛❚❛r➀✲❝❛✐❧t ❡❢r➀ ❡♥➊❦❛r model❡s➊r❙✐➭ ✐❞❡② ❝❛➥❥ ❦r❛ ❜❨❛❚❛r➀✲❝❛✐❧t ❡❢r➀ ❡♥➊❦❛r model❡s➊r❙✐➭ ✐❞❡② ❝❛➥❥ ❦r❛ ❜❨❛❚❛r➀✲❝❛✐❧t ❡❢r➀ ❡♥➊❦❛r model

♣✐r❡❙❡P✱ ❦❡②❦❚❛ ❦◗❛ ❊❦❚✉ ♠❡♥ ❦✐r❡② ❡❞❖②❛r ❞r❦❛r✳ ❏❸❛r❛ ♠❡♥ ❦❡r♥ s✉■❝ ✐❚♣❡❧ ❦❛❡r❒ ♥❛

❊❡❧ sr❦❛❡rr ❡❞❛P✱ t❛ ❡s ❡❏✲❞❡❧r sr❦❛r■ ❡❍❛♥ ♥❛ ❡❦♥✱ t❸❛❡❞r ③❛r◆❛ ❡❞❖②❛r ❥❡♥❨ ❜❧❡t ❍❡↔q ❡❏

❆❛♠❛❡❞r ❡❞❡❙ ❡❏ t◗❛❦✐◗t ❙✐➭r ●❛❚ ✐tr ❦◗❛ ❜❧❛ ❍②✱ t❛r ✗✐t❦❛❡rr ❯♣❛② ✐❦Ú✉ ✗❦➄✐t■ ❦❡r ❡r❡①❡q✳

❆❛♠r❛ ❏✐❞ t❛r ❜❨❜❍❛r ♥❛ ❦✐r t❛❍❡❧ ❆❛♠❛❡❞r■ ❡❜❛❦❛♠➀✳ ✗✐t✐❞♥ s➂➥❏ ❡◗❡❦ ❡❏✲♣✐r♠❛◆ ❙✐➭ ♣➄✐◗❜➀r

❖♣r ❊❡s ♣❡❼✱ t❛ s❛r❛ ❜q❡r ❆❛♠r❛ s♠ï ❡❞❙ ✐♠❡❧ ❏❛ ❙✐➭ ①r❝ ❦✐r t❛r ❡◗❡❦❖ ❆❡♥❦ ❡❜❙➀✳ s➂➥❏

❡◗❡❦ ❙✐➭ s➬② ❦❡r ❣❛q♣❛❧❛ ✐❞✐❜❨ ❆❛❡q✱ s❜ ❥❛②❣❛②✱ ❜q❡rr ♣r ❜qr✳ ❆❛♠r❛ ❆✈❨ï ❍❡② ♣❡❼✐q ❊♠♥

s❜ ➷❛❧❛♥➀r ❜❨❜❍❛❡r ❡❏❣✉✐❧ s❍❡❥ ♣❛❖②❛r ♥②✱ ❡❏♠♥ ①✐♥❥ ❡t❧✱ ❜❛ ❆✐t ①r❝❛s❛❡♣❳ ❖ ✈②➣❦r✱ ❡❏♠♥

✐♥❯✐➔❧②❛r ❙✐➭✳ ❊r ✐❜❦➦♣ ✐❍❡s❡❜ ❡s➊r❙✐➭r ❯♣❡❏❛✐❣t❛ ❡t❛ s❦❡❧r ❦❛❡q ♣✐r➨❦❛r ❜❡❧ ❆❛♠❛❡❞r

♠❡♥ ❍②✳ ❊①♥ ❞r❦❛r ❣❡❜P◆❛r ❏❛❡t ❡s■ ❙✐➭ s❍❡❥ s❛③❛r◆ ♠❛♥✉❡Pr ❦❛❡q ❡♣❸➊❡q ❏❛②✳ ❏①♥ ✈❛✐❜

❆❛♠❛❡❞r ❡❞❡❙ ✐♥❯✐➔❧②❛r ❙✐➭r ❣❡❜P◆❛r ❥❡♥❨ ❏❛ ①r❝ ❍❡②❡q✱ ✐❜❦➦♣ ❙✐➭r ❣❡❜P◆❛r ❥❡♥❨ t❛r 1%❖

❍②✐♥✱ t①♥ ❆❜❛❦ ✐❜➩▼② q❛❼❛ ❆❛r ✐❦q✉ ♠❡♥ ❍②♥❛✳ ❆❛♠r❛ ✈❛rt➀② s✈❨t❛ ❖ s❑î➄✐tr ❥❛✐❍r ❦❡r

◗❛✐❦ ❯➈↔❝➐❲❡r✱ ‘Brand India’ ♥❛♠❦ ❆❧➀❦ q❛❡♣r ❜❼❛■ ❦✐r ❆♥❜rt✱ ❆◗❝ ❡s➊r❙✐➭ ❖ ✐❜❦➦♣❙✐➭r

❣❡❜P◆❛② ❊t❚❛■ ✐♣✐q❡② r❡②✐q ❡❏ ❆♥❨❡❞❡❙ ➈tr➀ s✉❧✈ ❡s➊r♣❨❛❡♥❡❧r s♠❦❳ ❡❦❛♥❖ ♣❨❛❡♥❧ ➈tr➀ ❦❡r

❯❋❡t ♣❛r❧❛♠ ♥❛ ❊✲❏❛❜❹ ✦ ♣❛❡q ❜❨❜s❛② ❳✐t ❍②✱ ❡s❥♥❨ ❡❞❡❙r ❡s➊r♣❨❛❡♥❧ ✐❜❡➳t❛r❛ ✐❜❡❞❡❙ ➈tr➀

❡❜❙➀ ✈❛❡❧❛ ♣❨❛❡♥❧ ❊✲❡❞❡❙ ✐❜➳➀r ❡❳❡Õ sr❦❛r❡❦ ❯♣✐❼ ❦r ✐♥➥③❛r◆ ❦r❡t ❆❛ö❛♥ ❥❛✐♥❡②❡q♥✱ ❊✲①❜r✐❚

❡❏♠♥ ❍❛s❨❦r ❡t♠♥■ ❞✉❤❡①r✳

❊t ❡r❛❞ ❡❏✲❡❞❡❙✱ ❡s①❛❡♥❖ ❡❦♥ ❞✉❤➩◗ ❡❦❛♥❖ î✉❧✲♣❼ ✉②❛❡❦ ❡♠❛♠ ❜❛ ❡❦❡r❛✐s❡♥r ❆❛❡❧❛② ♣❼❡t ❍❡❜✱
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t❛ ❡❜❛❈❛ ❦✐❋♥✳ ❊❜❑✱ ❊■ ❆✈❛❡❜r ✗✐t❦❛❡rr ❯❹❦➄ë ❯♣❛② ❍❛❡t ◗❛❦❡t❖ ❡❦♥ t❛ ❯♣❡❳❛ ❦❡r ❝❡❧✐q

❜q❡rr ♣r ❜qr✱ ❡s❚❛ ❡❜❛❈❛ s✐t❨ ❞✉➨❦r✳

✐❙❡r❛♥❛❡♠ ♣❛✐❋❦❛ ❜❛ ♣❛❋❦ s✐Ý→③ ❍❡t ♣❛❡r♥ ✿ ✐❜➘❛❡♥r ❵❡q❛❚✲❜❼✬ ❜❨❛♣❛r❚❛ ❦➀ ➈❜➘❛✐♥❦

❆❛✐❜➨❦❛❡rr ❆❛❡♣✐❳❦ ♠➂❧❨❛②♥✲✐❜P②❦✳ ❡s❡❳❡Õ ✗s➣❣❚❛ ➈❜➘❛✐♥❦ s➂➼ ✐❜❝❛❡rr ❣❰➀r ❜❛■❡r ✐❦ ❆❛s❡❜

❄ ❆❛r t❛❍❡❧✱ ❏❸❛r❛ ➈❜➘❛✐♥❦ ♥♥✱ t❸❛❡❞r ❊✲✐♥❡② ♠❛◗❛ ●❛♠❛❜❛r ❞r❦❛r■ ❜❛ ❦➀ ❄ ❊①❛❡♥ ❵❜❼ ✐❜➘❛♥✬

❜❧❡t ❆❛♠r❛ Big Science ❜❛ Mega-science ❡❦ ❡❜❛❈❛❡t ❡❝❡②✐q✱ ❏❛r ✐❜♣r➀t ❡♠r✉❡t r❡②❡q Small

Science ❜❛ ❵❡q❛❚ ✐❜➘❛♥✬✳ ❊■ ❞✉■ ③r❡◆r ✐❜➘❛♥ ✐♥❤s❡Ý❡❍ s➤♣✐➥❦t✱ ❊❜❑ ❡s❥❡♥❨ ❊❡❞r ✐✈t❡r s✉➩♣ë

♣❛➥◗❦❨ r❡②❡q✱ t❛ ❜❧❛ ❏❛❡❜ ♥❛✳ ❊❚❛ ✐❙➦♣❥❣❡t ❜➄❍❹ ✐❙➦♣ ❜♥❛♠ ❦✉✐❚r ✐❙❡➦♣r sr❛s✐r s❑●❡➥Pr ♠t

❆❛❡❞➊ ♥②✱ t❛■ ❆❛❡❧❛❝♥❛❚❛ ①❛✐♥❦❚❛ ❥✐❚❧ ❍❡t ❜❛③❨✳

❵❜❼ ✐❜➘❛♥✬ ❍❧ ❡s■ ③r❡◆r ✐❜➘❛♥ ❣❡❜P◆❛✱ ❏❛❡t ❜❍✉ ✐❜➘❛♥➀ ❊❦❡❏❛❡❣ ❆➦♣s❑①❨❦ ✐♥✐➥❞ë ✐❦q✉

➈❜➘✐♥❦ s♠s❨❛ s♠❛③❛❡♥r ❦❛❡❥ ❜❨❛♣➄t✱ ❡❏❚❛ ❦r❡t ❧❛❡❣ ✐❜❙❛❧ ♣r➀❳❛❣❛r✱ ❆❡♥❦ ❞❛♠➀ ❏Û♣❛✐t ❖

❙✐➭❙❛❧➀ ❦♠✐♣❯❚❛r✳ ❜❧❛ ❜❛❍✉❧❨✱ ❊r ❥❡♥❨ ✗❡②❛❥♥ ❜❍➂❧ ❆❡➥◗r✱ ❏❛ s❛③❛r♥t♦❤ ❥❛t➀② sr❦❛r■ sr❜r❛❍

❦r❡t ♣❛❡r♥ ❡❜❙➀r ✈❛❣ ❡❞❡❙✳ ✈❛rt❜➥P❖ ❊r ❜❨✐t➳♠ ❡♠❛❡❚■ ♥②❀ ❆❛♠❛❡❞r ❡❞❡❙ ❥❛t➀② ♣r➀❳❛❣❛❡rr

s❑①❨❛r ❊❦❚❛ ✐❜❡➩❢❛r◆ ❍❡②❡q ❜❧❛ ❝❡❧✱ ✐❜❣t ❆➥③❙t❛✐➢❞❡t ❊t ♥t✉♥ ❣❡❜P◆❛❣❛r ❝❛❧✉ ❍❡②❡q✱ ❡❏ t❛r

❍✐❞❙ r❛①❛■ ❦✐❋♥✳ ❊✲s❜ ❣❡❜P◆❛❣❛❡r s❜✲❦✐❚❡t■ r❡②❡q ✗❝✉r ❞❛♠➀ ❏Û ✲ ❡❜❙➀r ✈❛❣ ❡❳❡Õ ✐❜❡❞❙ ❡◗❡❦

❆❛♠❞❛♥➀ ❜❍✉ ❡❦❛✐❚ ❚❛❦❛ ❜❨❡②✳ ❊✲❣✉✐❧r ✐♥➧❝②■ ✗❡②❛❥♥ r❡②❡q ❣❡❜P◆❛❣❛❡rr ✐❜r❛❚ ❦➥♠❦❛❰ ❥❛r➀ r❛①❛r

❥❡♥❨✳ ❊❜❑ ✈✐❜P❨❡t❖ ❏❛❡t ❊■ ❦➥♠❦❛❡❰r ❜❨❛●❛t ♥❛ ❍②✱ t❛r ❥❡♥❨ ❆➥◗ s❑➩◗❛♥ ❦r❛❚❛ ❆❛♠❛❡❞r ✐❜✐✈ß

❣❡❜P◆❛❣❛❡rr ❆✐③❦➥t❛❡❞r ❖ ✐❜➘❛♥✲✗❏✉✐➭ ♣✐r❝❛❧❦✲❦➥t❛❡❞r ✗③❛♥ ♠❛◗❛❜❨◗❛r ❦❛r◆✳ ✐❜✐✈ß ❣❡❜P◆❛✲

✗✐tì❛❡♥ ❦➥♠rt ✐❜➘❛♥➀❡❞r ❦❛❥ ❏❛❡t ❆❜❛❡③ ❝❧❡t ♣❛❡r✱ ✈❛rt sr❦❛r ❆➥◗✲❆♥✉❞❛❡♥ ①✉❜ ❡❏ ❦❛➥♣◆❨

❦❡r❡q♥ t❛ ❜❧❛ ❏❛❡❜ ♥❛✱ ❏✐❞❖ s➤✗✐t ❥➈♥❦ ♣✉rî❛r✗❛á ✈❛rt➀② ♠❍❛✲✐❜➘❛♥➀ ❡●❛P◆❛ ❦❡r❡q♥ ❡❏ ❝➀❡♥r

t✉❧♥❛② ✐❜➘❛♥✲❣❡❜P◆❛② ❊✲❡❞❡❙ ❆➥◗✲❜r❛Ö ♥❛✐❦ ❏❡◗ë ♥②✳ ❊①♥ ❝➀❡♥ ✗❛◗✐♠❦ ✐❙❳❛❡t❖ ❊✲❡❞❡❙r ❡❝❡②

❡❜❙➀ ❆➥◗ ♠❥✉❞✱ t❛■ ♣✉rî❛r✗❛á ♠❍❛✲✐❜➘❛♥➀r ❊■ ❡●❛P◆❛ ❍②t s➤♣➂➥◆ ❆♠➂❧❦ ♥②✳ ✐❦Ú✉✱ ❡❦♠♥ s❡Ý❍ ❍②

❡❏ ✐t✐♥ ❚❛❦❛r ❝❛✐❍❞❛r ❦◗❛ ❜❡❧❡q♥✱ ❣❘❛❡♠ ❆❛r❖ ✗❛◗✐♠❦ ✐❜❞❨❛❧② ❡❍❛❦✱ ❊■ ❡✈❡❜ ♥②✱ ❵❜❼ ✐❜➘❛❡♥r✬

①❛❡t ①r❝ ❦r❛r ❥❡♥❨■ ①✉❜ sé❜t♦❤ t❸❛r ❊■ ❆❛❦✉✐t✳ ✐❜❝❳◆ ♣❛✐❋❦❛ ❜❧❡❜♥✱ ❊■ ❥❛t➀② ❆➥◗✲❝❛✐❍❞❛

❡t❛ ❏◗❛➥◗✱ ❦❛r◆ ✈❛rt❜➥P❡❦ ❏✐❞ ✐❜❡❙❲r ✐❜➘❛♥✲❞r❜❛❡r ➐❲✗✐t✐ìt ❍❡t ❍②✱ t❛❍❡❧ ❜❼ ✐❜➘❛❡♥ ✐♥❡❥❡❞r

❡✘ì❡➞❲r ✗♠❛◆ ❞❛✐①❧ ❦r❡t■ ❍❡❜✳ ♣✐➧❝♠ ❞✉✐♥②❛❡t ❡❏✲s❜ ❡❞❙ ✐❜➘❛♥✲❣❡❜P◆❛② ❆❛❣✉②❛♥✱ ❡s✲s❜ ❡❞❡❙

❜❼ ✐❜➘❛❡♥r ❦➥♠❦❛❰ ❡t❛ ❆❜❨❛❍t✳ ❊❜❑ t❛r ❥❡♥❨ ❆➥◗✲❜r❛Ö ❆➥◗♥➀✐t❦ ✐❜♣➥❏❡②r s♠❡②❖ ❡s✲s❜ ❡❞❡❙r

sr❦❛r ❦r❛r ❡❝➧❚❛ ❦❡r ◗❛❡❦♥✳ ❦◗❛❚❛ ✐❋❦ ♠❡♥ ❍❡❧❖✱ ❙✉③✉ ❊■①❛❡♥ ❡◗❡♠ ❡❣❡❧ q✐❜❚❛ ➩♣ë ❍② ♥❛✳

♠❡♥ r❛①❛r ❞r❦❛r ❡❏ ❜❼ ✐❜➘❛♥❝➥❝❛r ❡❳❡Õ ♥❜ ➃❡➠♠P❙❛❧➀ ❆❛✐❜➨❦❛r ✐❦Ú✉ ❆❛s❧ ❧❳❨ ♥②✳ ✐❜❙❲❜❨❛♣➀

❡❜❙➀r ✈❛❣ ❜➄❍❹ ❣❡❜P◆❛❣❛❡r ❡❏ ❣❡❜P◆❛ ❍②✱ ❡s①❛❡♥ s➤♣➂➥◆ ❡♠➊✐❧❦ ❜❛ s➄❥♥❙➀❧ ❦❛❡❥r s✉❡❏❛❣ ❆❡♣❳❛❦➄t

❦♠✱ ❦❛r◆ ❊■ s♠ï ❥❛②❣❛② ♣➂➥❜✐♥➥③❛✐rt ♣✐r❦➦♣♥❛r ✐✈✐Ñ❡t ❦➥♠❦❛❰ ❝❧❡t ◗❛❡❦✳ ❦❡②❦❥♥ ❡♥Õ➀➩◗❛♥➀②

❣❡❜P◆❛✲♣✐r❝❛❧❡❦r ♣✐r❦➦♣♥❛■ ❜❛❦➀ ✐❜➘❛♥➀r❛ ❜❛ï❜❛✐②t ❦r❛r ❡❝ë❛ ❦❡r ◗❛❡❦♥ ❡❜❙➀r ✈❛❣ ❡❳❡Õ✳

t❛■ ❡s①❛❡♥ ❵♠✉➭✬ ❜❛ ❵❡①❛❧❛✲❆❛❦❛❡❙r✬ ❣❡❜P◆❛ ✭‘Blue-sky’ research✮✱ ❆❛♠r❛ ❏❛❡❦ ❜❧✐q ❵❡q❛❚

✐❜➘❛♥✬✱ t❛r s✉❡❏❛❣ ✗❛② ❡♥■ ❜❧❡❧■ ❝❡❧✳ ✐❦Ú✉✱ ❜❼ ❣❡❜P◆❛✲✗✐tì❛❡♥ ❏t ✐❜➘❛♥➀ ❦➥♠rt✱ ✐❜❡❙❲r



❡s➊r❙✐➭r ❏❛❞✉ ✿ ❦♠ ❡✈❛❡➦❚❡❥ ✲ ❡❙①r ❜❨❛♥❛➥❥➀ ✱ ❆③❨❛♣❦ ♣❛➥◗s❛r✐◗ ♠❥✉♠❞❛r 24

✐❜❙❲✐❜❞❨❛❧②❣✉✐❧❡t ❡q❛❚ ✐❜➘❛♥ ❝➥❝❛rt ✐❜➘❛♥➀r s❑①❨❛ t❛r t✉❧♥❛② ❡❜❙➀ ❜♦■ ❦♠ ♥②✳ ❡♠➊✐❧❦ ❣❡❜P◆❛r

❡❳Õ ❡❏ ❆❛s❡❧ ❊■ ❡q❛❚ ✐❜➘❛♥✱ ✐❜❡❙P ❦❡r ✐❜❡❞❡❙ ❡❏①❛❡♥ ✐❜➘❛❡♥r ✗s❛r ❆❛♠❛❡❞r ❡❞❡❙r ❡❝❡② ❆❡♥❦❚❛

❡❜❙➀✱ ❊❚❛ ✐♥❤s❡Ý❡❍ ❜❧❛ ❝❡❧✳ ❡q❛❚ ✐❜➘❛♥■ ❍❧ ✐❜➘❛♥➀r s➄✐ë❙➀❧t❛r ✗❦➄t ❥❛②❣❛✱ ❡❏①❛❡♥ ❡s t❛r

✐❜❡❙▲P◆✲❳♠t❛r s❡➣❣ ❦➦♣♥❛r s❛➥◗❦ s♠à② ●❚❛❡t ♣❛❡r ❜❛ s➤♣➂➥◆ ➐❲❛③➀♥ ✈❛❡❜ s❡t❨r ❆❡àP◆ ❦r❡t

♣❛❡r✳ ❡s❚❛ ♣➂➥❜✲✐♥➥③❛✐rt ♣✐r❦➦♣♥❛r s➀♠❛❜➟③t❛r ♠❡③❨ s➬♦❛✐❧t ❦r❡❧ t❛r ♣➂➥◆ ✗❦❛❙ ❜❨❛❍t ❍❡t ❜❛③❨✳

■❯❡r❛♣ ❖ ♠❛✐➥❦♥ ❏✉➭r❛❡ë❘ ✐❦Ú✉ ❊✲❜❨❛♣❛❡r ❡❦❛♥❖ ✐❜t➥❦ ❡♥■✳ t❛■ ❡s✲s❜ ❡❞❡❙ ✐❜➘❛♥ ❣❡❜P◆❛r ❡✘ì

❡❳Õ ❍❧ ✐❜❙❲✐❜❞❨❛❧②❣✉✐❧✱ ❡❏①❛❡♥ ❊❦❛③❛❡r ✐❙❳❛✗❞❛♥ ❖ ❣❡❜P◆❛ ❞✉■♦■ ❦r❛ ❍❡② ◗❛❡❦✳ ✐❙❳❛r s❡➣❣

❣❡❜P◆❛r ❊■ ✐♠❧♥ ♥❛ ◗❛❦❡❧ ❞✉❡❚❛■ ❜➠③❨❛ ❍❡② ♣❡❼✱ ❊❚❛ ✐❜❝❛r ❦❡r■ ❊■ ❜❨❜➩◗❛ ❡♥❖②❛ ❍❡②❡q✳ ❊❜❑

❡s■❡❥♥❨■ ❡♥❛❡❜❧❥②➀ ❣❡❜P◆❛r ①❜r ❡❜❙➀r ✈❛❣ ❆❛❡s ✐❜❙❲✐❜❞❨❛❧② ❡◗❡❦■✱ ❜➄❍❹ ♣r➀❳❛❣❛r ❡◗❡❦ ➸✐❝❹

❆❛✐❜➨❦❛❡rr ①❜r ♣❛❖②❛ ❏❛②✳

✐❦Ú✉ t❛r ♠❛❡♥ ❊■ ♥② ❡❏ ➉ ③r❡◆r ❣❡❜P◆❛❣❛❡rr ✗❡②❛❥♥ ❡♥■✱ ❜r❑ ❯❡➦❚❛❚❛■ s✐t❨✳ ❵❡q❛❚ ✐❜➘❛♥✬

❣❡❜P◆❛ ❆❡♥❦ s♠❡② ①❛✐♥❦ ❞✉r ❊✐❣❡② ❡◗❡♠ ❡❏❡t ❜❛③❨✳ ❏①♥ ❡❦❛♥❖ s➄✐ë③➥♠➀ ❦❛❡❥r ❏◗❛➥◗ ❏❛❝❛■❡②r

✗❡②❛❥❡♥ ❜➄❍❹ ♠❛❡♣r ♣r➀❳❛r ❞r❦❛r ❍❡② ♣❡❼✱ ❡❏❚❛ ❡❦❛♥❖ ❊❦❚❛ ✐❜❙❲✐❜❞②❛❧❡②r ♣❡❳ ❦r❛✱ ❆➥◗ ❖

❡❧❛❦❜❡❧r ✐❞❦ ❡◗❡❦✱ ❞✉❤s❛③❨✱ t①♥ ❆❡♥❦ ✐❜❙❲✐❜❞❨❛❧❡②r ✐❜➘❛♥➀ ✐♠✐❧t ❍♥ ✐❜r❛❚ ♣r➀❳❛❣❛❡rr q❛❡tr

t❧❛②✱ t❸❛❡❞r ♠✉➭ ❆❛✐❜➨❦❛r❡❦ ✐❋❦♠t ❏❛❝❛■ ❦r❡t✳ ❜❧❛ ❜❛❍✉❧❨✱ s➂➼ ❏❛❝❛■ q❛❼❛ ❡❦❛♥❖ ❆❛✐❜➨❦❛r

s➤♣➂➥◆ ❣❘❍◆❡❏❛❣❨ ❍② ♥❛✱ ❆❛r ❡s■ ❏❛❝❛■❡②r ❥❡♥❨ ❆❜❙❨■ ❞r❦❛r ❜❼ ✐❜➘❛❡♥r✳ ❆❡♥❦ s♠❡② ❊■ ❏❛❝❛■

❦r❡t ❜❍✉ ❜qr s♠② ❡❧❡❣ ❡❏❡t ♣❛❡r✳ ❦❛r◆ ❙✉③✉ ❆➥◗s❑➩◗❛♥ ♥②✱ ❦❛r◆ ❍❧ ♣r➀❳❛r ❯♣❏✉➭ ❏Û♣❛✐t ✐♥➥♠❛◆

❦r❛✳ ❜❛❥❛❡r ✐❦♥❡t ♣❛❖②❛ ❏❛② ❊♠♥ ❏Û ✐❞❡② ❊■ s❜ s✉❜➄❍❹ ♣r➀❳❛ ❆❛❞❡♣ sé❜ ♥②✳ ❆❡♥❦ s♠❡②

❊■ s❜ ❏❡Ûr ❥♥❨ ❡❏✲✗❏✉✐➭ ❞r❦❛r✱ ❡s❚❛■ ❜❛❥❛❡r ❊①♥❖ ❊❡s ❡♣❸➊q②✐♥✱ t①♥ ❡s■ ✗❏✉✐➭ ❊❡❦❜❛❡r

❡❣❛❼❛r ❡◗❡❦ ❣❡❼ t✉❧❡t ❙✉r✉ ❦r❡t ❍②✳ ❊✲③r❡◆r ❦❛❥ ✐♥❤s❡Ý❡❍ ❡♠➊✐❧❦ ❣❡❜P◆❛r ❆➙❣✱ ❊❜❑ ❊❚❛❖

❡q❛❚ ✐❜➘❛♥■ ❍❧✱ ❊❦ ❆❡➥◗✳ ❦❛❡❥■✱ ❆❛♠r❛ ➩♣ë ❜❧❡t ♣❛✐r ❡❏ ❜❼ ✐❜➘❛❡♥r s❛➥◗❦t❛ ❍❧ ❡q❚ ✐❜➘❛❡♥r

♣✐r♣➂r❦ ✐❍❡s❡❜✳ ❆❜❙❨■ ❆❛♠r❛ ❊■ ❆❛❡❧❛❝♥❛② ❆ð ❜❛ ❏✉➟③✲③➥♠➀ ❣❡❜P◆❛❡❦ ❊❡❦❜❛❡r■ ③r✐q ♥❛✱ ❡❏♠♥

③r✐q ♥❛ ❙✉③✉♠❛Õ ♠✉♥❛❢❛r ❥❡♥❨ ✐❙➦♣❥❣❡tr ‘R & D’❡❦✳ ➉ s❜ ❥❛②❣❛ ❡◗❡❦ ❡♠➊✐❧❦ ❣❡❜P◆❛ ❍❡t ♣❛❡r♥❛✱

t❛ ❍②❡t❛ ♥②✱ ✐❦Ú✉ t❛r sé❛❜♥❛ ❦♠ ❜❡❧■ ③❡r ✐♥↔q✳

❊❜❛❡r✱ ✈❛r❡t ❜❼ ✐❜➘❛♥✲❡q❛❚ ✐❜➘❛❡♥r s➤♣➥❦❚❛ ❡❞①❛ ❏❛❦✳ ➉✐t❍❛✐s❦ ✐❞❦ ❡◗❡❦✱ ✈❛r❡t ❆❛③✉✐♥❦

✐❜➘❛♥ ❣❡❜P◆❛r ❆❛ré ✐❜❘✐❚❙ ❆❛♠❡❧✱ ✐❦Ú✉✱ ❆❛➧❝➥❏✈❛❡❜ t❹❦❛❧➀♥ sr❦❛❡rr ❆❛✐➥◗❦ ❆♥✉❞❛♥ t①♥ ✐q❧

♥❛♠♠❛Õ ✦ ❥❣❞➀❙❝Þ ❡◗❡❦ ❙✉r✉ ❦❡r ❝Þ❡❙①r ❡✈➣❦❚ r❛♠♥✱ ❡♠●♥❛❞ s❛❍❛ ❜❛ s❡t❨Þ♥❛◗ ❜s✉✱ ❊❸❡❞r

❦❛❧❥②➀ ❆❛✐❜➨❦❛❡rr ❥❡♥❨ ✐❜❘✐❚❙ sr❦❛❡rr ❦➄✐t➞❲ ❡♥■ ❜❧❡❧■ ❝❡❧✳ ➐❲❛③➀♥ ✈❛r❡t ❆♠❧❦✉♠❛r r❛②❡❝➊③✉r➀

❜❛ ✐❥ ❊♥ r❛♠❝Þ♥ t❸❛❡❞r ♣➄✐◗❜➀✲✐❜①❨❛t ❣❡❜P◆❛ ❦❡r❡q♥ ❦❡❧❥ ❜❛ ✐❜❙❲✐❜❞❨❛❧❡②✱ ❆✐t s❛♠❛♥❨ sr❦❛r➀

❆♥✉❞❛♥ ✐♥❡②✳ ❡s✲s♠❡② ❞✉✲❊❦✐❚ ❜❼ ✐❜➘❛♥❛❣❛r ◗❛❦❡❧❖ ❡♠➊✐❧❦ ❣❡❜P◆❛r ❦❛❥ ✐❦Ú✉ ❡❜❙➀ ❍❡②❡q

✐❙❳❛✗✐tì❛❡♥■ ✦ ❊❜❑✱ ❡s■ s♠❡②r ❣❡❜P◆❛r ❊❦❚❛ ✐❜❡❙P➞❲ ❊■ ❡❏ t❛ ❆×➂t r❦♠✈❛❡❜ ❡♠➊✐❧❦t❛r ➐❲❛❳r

r❛❡①✳ ♣➂➥❜❜➥t➀ s♠❡②✱ ♠❛❡♥ ✐❜❘✐❚❙ ❆❛♠❡❧✱ ✈❛rt➀② ✐❜➘❛♥✲❣❡❜P◆❛② ❊❦❚❛ ❵❦r❡❦ ✐❞①❛❡②❡➙❣✬ ❜❛ ❵❦❡r

❡❞①❛❜✬ ✈❛❜ ✐q❧ ❆❛♠❛❡❞r ✐❜➘❛♥➀ ♠❍❡❧✱ ❏❛ ✐❦♥❛ ❆❛♠❛❡❞r ➐❲❛③➀♥t❛ s❑❣❘❛❡♠r ❊❦❚❛ ❆➙❣ ❜❧❡❧ ✈✉❧ ❜❧❛

❍② ♥❛✳ ➐❲❛③➀♥t❛r ♣r ✗◗♠ ❞✉✲❊❦ ❞❙❡❦ ✐❜➘❛♥✲❣❡❜P◆❛r ✈❛❜❚❛ ❊❦❚✉ ❜❞❡❧ ✐❣❡② ❵❆❛♠r❛❖ ✐♥❡❥❡❞r



❡s➊r❙✐➭r ❏❛❞✉ ✿ ❦♠ ❡✈❛❡➦❚❡❥ ✲ ❡❙①r ❜❨❛♥❛➥❥➀ ✱ ❆③❨❛♣❦ ♣❛➥◗s❛r✐◗ ♠❥✉♠❞❛r 25

♠t ❦❡r ❦r❡t ♣❛✐r✬✱ ❊♠♥ ❊❦❚❛ ③❛r◆❛ ❝❛❧✉ ❍❧ ♠❡♥ ❍②✳ ❡♠➊✐❧❦ ✐❜➘❛♥ ❙✉③✉ ♥②✱ ❡❞❡❙ ❡♠➊✐❧❦ ✗❏✉✐➭

✐❜❦❛❡❙r ❜❨❛♣❛❡r❖ ✐❜✐✈ß ✐❜❙❲✐❜❞❨❛❧❡② ❜❍✉ ✗❏✉✐➭ ✐❜❡❙P➘❡❦ s❡❝ë ❍❡t ❡❞①❛ ✐❣❡②✐q❧✳ sr❦❛✐r ❆♥✉❞❛♥

t①♥❖ ❦❡❧❡❥✲✐❜❙❲✐❜❞❨❛❧❡② ❣❡❜P◆❛r ❥❡♥❨ ❡❏ ❆❛❥❡❦r ♠❛❡♣ ♣❛❖②❛ ❡❏t✱ t❛ ♠❡♥ ❍② ♥❛✳ ✐❦Ú✉ t❛❡t

❆❛♠❛❡❞r t①♥❦❛r ✐❜➘❛♥➀✲✐❙❳❡❦r❛ ❞❡♠ ❏❛♥✐♥✱ ❡♠➊✐❧❦ ❣❡❜P◆❛r ❡❝ë❛ q❛❡❼♥✐♥✳

❆◗❝✱ t①♥ ❡◗❡❦ ❊❦❚❛ ●❚♥❛r s➂Õ♣❛t ❍❧✱ ❆❛❥ ♣➥❏Ú ❆❛♠r❛ ❏❛r ♠❛❙✉❧ ✐❞❡② ❝❡❧✐q ✿ ✐❜➘❛♥✐❙❳❛

❖ ✐❜➘❛♥✲❣❡❜P◆❛r ♠❡③❨ ❊❦❚❛ ✐❜❡✈❞ s➄✐ë✳ ✗❛✐tì❛✐♥❦ ✐❞❦ ❡◗❡❦ ❊■ sr❦❛✐r ③❛r◆❛ ✗❦❛❙ ❡♣❧

❡❦❜❧♠❛Õ ❣❡❜P◆❛r ❥❡♥❨ ✐♥✐➥❞ë✱ sr❦❛✐r ❣❡❜P◆❛✲♣r➀❳❛❣❛r ➈tr➀r ♠❡③❨ ✐❞❡②✳ ❊✲s❜ ❥❛②❣❛② ❊♠♥✐❦

➐✚❛t❡❦❛Ñr ï❡r❖ ♣❋♥♣❛❋❡♥r ❜❨❜➩◗❛ ◗❛❦❧ ♥❛❀ ❆➦♣s❑①❨❦ ✐❦q✉ ①✉❜ ❡♠③❛❜➀ q❛Õ✱ ❏❛r❛ sr❛s✐r ❣❡❜P◆❛②

❩✉❡❦ ♣❼❡t ♣❛❡r✱ ❊❡❞r■ ➩◗❛♥ ❍❧ ❊■ s❜ ❥❛t➀② ❣❡❜P◆❛❣❛❡r✳ ❜❧❛ ❜❛❍✉❧❨✱ sr❦❛✐r ❆♥✉❞❛❡♥r ❜❨❛♣❛❡r

❊■ ❥❛t➀② ❣❡❜P◆❛❣❛r❣✉✐❧❡❦ ✐❙❳❛✗✐tì❛♥❣✉✐❧r t✉❧♥❛② ❆❡♥❦ ❊✐❣❡② r❛①❛ ❍❧✳ ❊■✈❛❡❜ sr❦❛✐r ♥➀✐tr

❥❡♥❨■ ❊❡❞❡❙ ❜❼ ✐❜➘❛♥ ❡q❛❚ ✐❜➘❛♥❡❦ ❣❘❛s ❦r❡t ❙✉r✉ ❦❡r ❡❞②✱ ❖ ❆❛❥ ♣➥❏Ú t❛ ❦❡r ❝❡❧❡q✳ ♣✐➧❝✐♠

❞✉✐♥②❛r ♠t ❡q❛❚ ✐❜➘❛❡♥r ♣✐r♣➂r❦ ♥②✱ ✈❛r❡t ❜❼ ✐❜➘❛♥■ ❣❡❜P◆❛r ❊❦♠❛Õ ❡❳Õ ❜❡❧ ❊❦❚❛ ③❛r◆❛

✐t❧✐t❧ ❦❡r sr❦❛✐r ✗❝❛r✲♠❛③❨❡♠r ♠❡③❨ ✐❞❡② ➈tr➀ ❦r❛ ❍❡②❡q✳ ❡s■ s❜ ✗✐tì❛❡♥■ ❊①♥ ❡❞❡❙r

s❜❡❝❡② ❆❣❘❣◆❨ ✐❜➘❛♥➀❡❞r ❜❛s✱ ❡♠③❛❜➀ q❛Õ➀✲q❛Õr❛❖ ✐❜❙❲✐❜❞❨❛❧② ❡◗❡❦ ✐❉❣❘➀ ✐♥❡② ❦t t❛❼❛t❛✐❼ ❥❛t➀②

❣❡❜P◆❛❣❛❡r ✐❣❡② ❍❛✐❥r ❍❡t ♣❛❡r✱ t❛r ❥❡♥❨ ❦❛❼❛❦❛✐❼✱ ❍✉❡❼❛❍✉✐❼✳ ❏❸❛r❛ ✐❜❙❲✐❜❞❨❛❧❡② r❡② ❡❣❡❧♥✱

t❸❛❡❞r ♠❡③❨ ✐♥❤s❡Ý❡❍ ❦❡②❦❥♥ ①✉❜ ✈❛❧ ♠❛❡♣r ✐❜➘❛♥➀ ❆❛❡q♥✱ ✐❦Ú✉ ❡❏❡❍t✉ t❸❛❡❞r s❑①❨❛ ❡♥❍❛❹■ ❦♠✱

✐❜❙❲✐❜❞❨❛❧②❣✉✐❧ ❡♠❛❚❛♠✉✐❚ ❵✐❙❳❛✗❞❛❡♥r ❦❛r①❛♥❛✬❡t ♣➥❏❜✐st✳

❵✗❦➄✐t ❙➂♥❨t❛ s❍❨ ❦❡r ♥❛✬ ✭‘Nature abhors vacuum’✮✳ ✐❙❳❛✗✐tì❛♥❣✉✐❧ ❊①♥ ❊♠♥ ❆❡♥❦

❆③❨❛♣❡❦r ❥❛②❣❛✱ ❏❸❛r❛ ❡❧①❛♣❼❛r ❥➀❜♥ ❡◗❡❦ ❞➂❡r s❡r ✐❣❡② ✐❞♥❣t ♣❛♣❳② ✐❦❑❜❛✱ ❆❛r❖ ①❛r❛♣✱ ❞❧➀②

r❛❥♥➀✐t❡t ♠♥ ✐❞❡②❡q♥✳ ❡s■ s❡➣❣ ❦❡❧❡❥r ❜❛ ✐❜❙❲✐❜❞❨❛❧❡②r q❛Õ➀q❛Õ❡❞r❖ ♣❼❛❙✉♥❛r ❜❞❡❧ r❛❥➈♥✐t❦

❳♠t❛r ❧❼❛■❡② ❆❑❙➀❞❛r ❍❖②❛r ❆❛❣❘❍ ❡❩r ❡❜❙➀✳ ❡❦❛◗❛② ❡❣❧ ❡q❛❚ ✐❜➘❛♥ ❣❡❜P◆❛✱ ♥t✉♥ ♥t✉♥ s❡t❨r

❯➟●❛❚❡♥r ❥❡♥❨ ✐❞♥r❛t ♣✐r✘♠✱ s➄✐ë ❦r❛r ✗❜❧ t❛❼◆❛ ❄ ❦❡❧❥✲✐❜❙❲✐❜❞❨❛❧②❣✉✐❧❡t ❊①♥ r❛❥♥➀✐tr

❆❛❜❍❛❖②❛ ❊t■ ✗❜❧ ❡❏ ✐♥ì❛✈❡r ❡❦❯ ❣❡❜P◆❛r ❦❛❡❥ ✐♥✐❜ë✱ ❊❚❛ ❡❏♥ ✈❛❜❛■ ❏❛②♥❛✳ ❡❏✲❦❥♥ ❆❛❡q♥✱

❥❛t➀② ❣❡❜P◆❛❣❛❡rr ❞❛♣✉❡❚ ✐❜➘❛♥➀❡❞r t✉❧♥❛② t❸❛❡❞r ❡s■ ❥❛t➀② ➐❲➀❦➄✐t■ ❜❛ ❡❦❛◗❛② ❄ ✐❙❳❛✗❞❛♥ ❖

❣❡❜P◆❛r ♠❡③❨ s♠t❛r ❡❏✲③❛r◆❛ ■❯❡r❛♣✲❆❛❡♠✐r❦❛r ♠➂❧♠Û✱ ❆❛♠r❛ t❛r ❡◗❡❦ ❦❡②❦ ❡❏❛❥♥ ❞➂❡r ❆❛❥

❞❸❛✐❼❡② ❆❛✐q✳ ❦➦♣♥❛✗❜◆ s➄✐ë③➥♠➀ ❡q❛❚ ✐❜➘❛♥❡❦ ❡❢❡❧ ✐❞❡② ✗❛◆♣❡◆ q✉❚ ✐q ♣✐r❦➦♣♥❛❜➟③ ❜❼ ✐❜➘❛❡♥r

→❧❨❛♠❡rr ✐❞❡❦✱ t❛❡t ✐❜❡❙❲r ❞r❜❛❡r ❡♠➊✐❧❦ ❣❡❜P◆❛r ❡❳❡Õ ❆❛♠r❛ ❡❏ ✐♣✐q❡② ♣❼✐q✱ t❛❡t ✐❦ ❆❛➧❝➥❏❨

❍❜❛r ✐❦q✉ ❆❛❡q ❄

✐❜❝❳◆♥ ♣❛❋❦ ✗❙✚ t✉❧❡❜♥ ❡❏ ❜❼ ✐❜➘❛♥ ✐❦ ❆❛♠❛❡❞r ❡❞❙❡❦ ♣➄✐◗❜➀r ✐❜➘❛♥ ♠❛♥✐❝❡Õ ❥❛②❣❛ ❦❡r

❡❞②✐♥ ❄ ❆❛♠❛❡❞r ❥❛t➀② ❣❡❜P◆❛❣❛❡r ❆❛③✉✐♥❦ ✐❜➘❛❡♥r ❡❜❙➀r ✈❛❣ ♠➂❧❡s❘❛❡tr ✐❜P❡② ❡❥❛r❞❛r ❣❡❜P◆❛

❍❡↔q✱ ❏❛ ❆❛❡❣ ✐❝Ú❛r ❜❛■❡r ✐q❧✳ ❊❚❛ ✐❦ ✐❋❦ ♥② ❡❏ ❥❣❞➀❙❝Þ✱ r❛♠♥✱ s❛❍❛✱ ✈❛❜❛✱ ❊❸r❛ s❜❛■ ✐♥❥➐❲

❣❡❜P◆❛❣❛r ✗✐tì❛ ❦❡r ❡❣❡q♥✱ ❡❏①❛❡♥ ♣❋♥♣❛❋♥ ❊r ❜❞❡❧ ❣❡❜P◆❛ ✗❛③❛♥❨ ❡♣❡②❡q ❄ ❆❛♠r❛✱ t❸❛❡❞r

❯Ñrs✉r➀r❛ ❡t❛ ❙✉③✉ t❸❛❡❞r ♣◗ ❆♥✉sr◆ ❦❡r ❆❛r❖ ❡❜❙➀ ❦❡r ✐❜❙❲♠❛❡♥r ❣❡❜P◆❛❣❛r ➈tr➀ ❦❡r✐q✳ ❊❡t

✐♥❤s❡Ý❡❍ ❡❞❡❙ ✐❜➘❛♥s❛③♥❛r ✗s❛r ●❡❚❡q✳ ❯➭ ■♥✐➩❚ ✐❚❯❚❣✉✐❧ ❊①♥ ♣➄✐◗❜➀r ✐❜➘❛♥➀♠❍❡❧ s❜❛r ♣✐r✐❝t✳



❡s➊r❙✐➭r ❏❛❞✉ ✿ ❦♠ ❡✈❛❡➦❚❡❥ ✲ ❡❙①r ❜❨❛♥❛➥❥➀ ✱ ❆③❨❛♣❦ ♣❛➥◗s❛r✐◗ ♠❥✉♠❞❛r 26

❏✉✐➭❚❛ ❆❛♣❛t ❞➄✐ë❡t ❆❦❛❚❨ ❜❡❧ ♠❡♥ ❍❡t■ ♣❛❡r✱ ✐❦Ú✉ ❜❛ï✐❜❦■ ✐❦ t❛■ ❄

❆❛❡❣■ ❜❡❧✐q ❡❏ ❥❛t➀② ❣❡❜P◆❛❣❛r❣✉✐❧❡t ❡❞❡❙r ❯❋✐t ✐❜➘❛♥➀r❛ s♠❡❜t ❍❡②❡q♥✱ ❊❜❑ t❸❛❡❞r ❡❦❯

❡❦❯ ❡❏ ❯↔❝♠❛❡♥r ❣❡❜P◆❛rt✱ ❡s s➤♣❡➥❦ ❡❦❛♥❖ s❡Ý❍ ❡♥■✳ ❊r ❢❡❧ ❡❞❡❙r ✐❜➘❛♥✲❣❡❜P◆❛r ❣❼ ♠❛♥

✐♥➧❝■ ❆❛❡❣r t✉❧♥❛② ❆❡♥❦ ❯ßt ❍❡②❡q✱ ❊❜❑ ❊❚❛ ❊❦❚❛ ❦❛r◆ ❡❏ t❛r ❦➥♠❡❳Õ ❊■ ■♥✐➩❚ ✐❚❯❚❣✉✐❧

✐❜❙❲➐❲➀❦➄t✱ ❆Út♦❤ ✐❦q✉ ❆❑❡❙✳ ✐❦Ú✉ ❊❚❛■ ❊❦♠❛Õ ❦❛r◆ ♥② ✦ ✗❙✚ ❦r❛ ❡❏❡t ♣❛❡r ✿ ❡❏✲♠➂❧❡s❘❛❡tr

❣❡❜P◆❛r ❥♥❨ ❆❛❥❡❦ ✈❛r❡tr ❥❛t➀② ❣❡❜P◆❛❣❛r❣✉✐❧ ➐❲➀❦➄t✱ ❡s■ ❡s❘❛❡tr ❥➠♠ ❡❦❛◗❛② ❄ ❆❛♠❛❡❞r ❆③✉♥❛✲

❡✘ì ✐❜➘❛♥➀r❛ ❡❏✲s♠ï ➈❜➘❛✐♥❦ s♠s❨❛✲s♠❛③❛❡♥ ❡❝ë❛rt✱ ❡s❣✉✐❧r ❥➠♠ ❦❛r ❦➦♣♥❛② ❄ ❆➥◗❛❹✱ ❆❛♠❛❡❞r

✐❜➘❛♥➀❡❞r ❣❡❜P◆❛r ✐❜P②❜ï✉ ✐❦✈❛❡❜ ✐♥➥❜❛❝♥ ❦r❛ ❍❡↔q✱ ❡❦♥ ❍❡↔q ❖ t❛r ❢❧ ❦➀ ❍❡↔q ❄ ✗❙✚❣✉✐❧ ❡❦❯

❡❦❯ ❆❜❛Úr ♠❡♥ ❦r❡t ♣❛❡r♥ ❊■ ❏✉✐➭❡t ❡❏ ✐❜➘❛♥s❛③♥❛ ❍❡↔q ❆❛Ú➥❥❛✐t❦ ❦➥♠❦❛❰✱ ❣❡❜P◆❛r ❡s❘❛❡tr

❡❦❛◗❛② ❙✉r✉✱ ❡❦ ❆❛ré ❦❡r❡q♥✱ t❛❡t ❦➀ ❏❛②✲❆❛❡s✳ ❡s❘❛t❡❦ ❊✐❣❡② ✐♥❡② ❏❛❖②❛■ ✐❜➘❛♥➀❡❞r ❦➥t❜❨✳

❊■ ❯Ñr s❡Ú❛P❥♥❦ ❍t ❏✐❞ ❡❞①❛ ❡❏t ❡❏ ✐❦q✉ ✐❦q✉ t◗❛❦✐◗t ♠➂❧❡s❘❛❡tr ✐❜➘❛♥✲③❛r◆❛ ❊❡❞❡❙r■

✐❜➘❛♥➀❡❞r ♠✐ï➨❦✗s➂t✳ ❏✐❞ ❡s❘❛❡tr ❙✉r✉ ❊①❛♥❡✐ ❍t✳ ❞✉✲❊❦❚❛ ❜❨✐t➳♠ ❜❛❞ ✐❞❡❧ ❊❚❛ ❜❧❡t ✐Ø③❛ ❡♥■ ❡❏✱

❆❛❡❣r t✉❧♥❛② ❆❛❥ ❡❏✲s❜ t◗❛❦✐◗t ♠➂❧❡s❘❛❡tr s♠s❨❛ ✐♥❡② ❆❛♠❛❡❞r ✐❜➘❛♥➀r❛ ❦➥♠rt✱ t❛r ❯❹s ✐❦Ú✉

❡❜❙➀r ✈❛❣ ❡❳❡Õ ♣✐➧❝✐♠ ❞✉✐♥②❛ ✦ ■❯❡r❛♣✲❆❛❡♠✐r❦❛r ♥❛♠❦r❛ ✐❜➘❛♥➀r❛ ❆❛❥❖ ❡♠➊✐❧❦ ❣❡❜P◆❛r ❡❳❡Õ

❆❛♠❛❡❞r ✐❜➘❛♥➀❡❞r ❡♥t➄➞❲ ✐❞❡② ❝❡❧❡q♥✳ ❊❜❑ ❜❛③❨✱ ❦➥t❜❨✐♥ì ✐❙P❨ ❡♣❡❧ ❊♠♥ ✐❦ ❡❦❛♥❖ ❣✉r✉ ❆❛❡q♥

✐❏✐♥ t✉ë ❍♥ ♥❛✱ ✐❙❡P❨r ♠➣❣❡❧r ❥♥❨ t❹♣r ❍❡② ❖❡❋♥ ♥❛ ❄ ❣✉r✉r ✗❞✐➥❙t ♣❡◗ ❡❍❸❡❚ t❛❡❦ ❆❛r❖ ✗❙ï

❦r❛r ❡❏✲❜❘t ❆❛♠❛❡❞r ✐❜➘❛♥➀r❛ ❣❘❍◆ ❦❡r❡q♥✱ t❛❡t ♣✐➧❝✐♠ ❞✉✐♥②❛② ❡❏ t❸❛❡❞r ❦❞r ❆❡♥❦ ❡❜❡❼❡q✱ t❛❡t

❆❛r s❡Ý❍ ✐❦ ✳ ❊■ ❜❨❜➩◗❛② ❣✉r✉ ❡t❛ t✉ë■✱ ✐❙P❨❖ ①✉❙➀✱ ❦❛r◆ ✐♥❡❥r ❦➦♣♥❛r ❖♣r ✐✈✐Ñ ❦❡r ❆❥❛♥❛r

♣❡◗ ♣❛❼➀ ❡❞❜❛r ❆✐♥➧❝②t❛ ❡♥■✱ ❣✉r✉r ❜❡❧ ❡❞❖②❛ ♣◗ ❆♥✉sr◆ ❦r❡❧■ ❍❧✳ ❯♣✐❼ ❵❆❛Ú➥❥❛✐t❦ ➈❜➘❛✐♥❦

s❍❡❏❛✐❣t❛✬r ❆✐q❧❛② ❜❛r✲❜❛r ■❯❡r❛♣✲❆❛❡♠✐r❦❛ ❏❛❖②❛ r❡②❡q✱ ❊■ ♠➂❧❨❜➄✐➟③r ❜❛❥❛❡r ❉❧❛❡r ✻✷ ❚❛❦❛■

❜❛ ❦♠ ✐❦ ✦ ❍❧■ ❜❛ ❊①♥ sr❦❛✐r ❣❡❜P◆❛❣❛❡rr ✐❜➘❛♥➀❡❞r ♠❛✐s❦ ❡❜t♥ ❡❜❡❼ ❧❛❡①r ❖♣❡r✱ ❆❛❡r❦❚✉

❡❜❙➀ ❡♣❡❧ s✉✐❜❡③ ❍② ❡t❛ ❜❡❚■✳ ✐♥❡❥r ❡❣❸❛ ③❡r ❙✉③✉ ✐♥❥➐❲ ❜❡❧ t✉↔q ✐❦q✉ ③❛r◆❛r ❖♣r ❣❡❜P◆❛ ❦r❡❧ ❡❦

❊■ ➐❲➀❦➄✐t ❡❞❡❜ ❄ s✐t❨ ❡t❛ ✦ t❛■ ♣❛❡❙r ●❡rr s❍❦➥♠➀ ❦➀ ✐♥❡② ❦❛❥ ❦r❡q♥ t❛ ❏t❚❛ ♥❛ ❥❛✐♥ ❜❛

❣✉r✉➞❲♣➂➥♥ ✈❛✐❜✱ ❣❡❜P◆❛r ✐❜P② ❦❛q❛❦❛✐q ❍❖②❛ s❡Ò❖✱ ❆❡♥❦ ❞➂❡rr ❡❞❡❙r ❵s❍❦➥♠➀✬r ❦➦♣♥❛✲✈❛❜♥❛ ✐❦Ú✉

❦➠❋➩◗ ❦❡r ❡❢❡❧✐q ✦

✐♥❤s❡Ý❡❍ ❆❛❥❡❦ ❆❛♠❛❡❞r ✐❜➘❛♥➀r❛ ❆❛❡❣r ❏✉❡❣r ✐❜➘❛♥➀❡❞r ❡❝❡② ❆❡♥❦ ❡❜❙➀ s❢❧✱ ❦❛r◆ t❸❛r❛

❯♣❛② ❜❛r ❦❡r❡q♥ ❏❛❡t ❡❞❡❙✲✐❜❡❞❡❙ ➐❲➀❦➄✐t ❆❜③❛✐rt✳ ❥❣❞➀❙❝Þ✱ r❛♠♥ ❜❛ s❛❍❛r ❥➀❜Ö❙❛❡t ✐❦Ú✉

❊t❚❛ ❡❥❛❡❚ ✐♥ ✦ t❹❦❛❧➀♥ ♣✐➧❝✐♠ ♠➂❧❡s❘❛❡tr s❡➣❣ t❸❛❡❞r s❑●❛t ❡❜❸❡③❡q✱ t❛❡t t❸❛❡❞r ➐❲➀❦➄✐t ❳✉ß

❍❡②❡q✱ ❡❏♠♥ ❍❡②❡q ❆❛❡♠✐r❦❛✲❜❛✐s ➐❲♥❛♠③♥❨ ✈❛rt➀② ❡✈➊t✲✐❜➘❛♥➀r✱ ❏❸❛r ❞✉✲❞✉❡❚❛ ❝r♠ ❡♠➊✐❧❦ ❆❛✐❜➨❦❛r

✈❛✐➣❣❡② ❆♥❨r❛ ❡❏✲❦❛❥ ❦❡r❡q♥✱ t❛❡❦ ❡♥❛❡❜❧ ♣✉rî❛r ❡❞❖②❛ ❍❡②❡q✱ ❆◗❝ t❸❛❡❦ ❡❞❖②❛ ❍②✐♥ ✦ ❡s❘❛t

➈tr➀ ❦r❡t ❡❣❡❧ s❑●❛t ❡t❛ ❆✐♥❜❛➥❏✳ ✐❦Ú✉ ❡s❚❛■ ✐❦ ✐❜➘❛♥✲❣❡❜P♥❛r ♠➂❧♠Û ♥② ❄ ❆❛❥ ✈❛rt➀②

✐❜➘❛❡♥r ❡❏✲❦➀✐➥t ✐❝r❦❛❡❧r ❜❡❧ ✐❝✐❍✚t✱ ❡s❣✉✐❧ ❡t❛ ✗❛② s❜■ ❡q❛❚ ✐❜➘❛❡♥r ✐♥❞➥❙♥✳ ✐❦Ú✉ ❊❦♠❛Õ ❡q❛❚

✐❜➘❛♥ ❝➥❝❛❡t■ ❊■ s❑●❛t s➄✐ë③➥♠➀✳ ❜❼ ✐❜➘❛❡♥r ❡❳❡Õ ❊✲③r❡◆r ❵✐❜❡✖❛❍✬ ♠➂❧❡s❘❛t ❡◗❡❦ ✐q❚❡❦ ✐❞❡t

♣❛❡r✱ ❊❜❑ t❛❡t ❜❼ ✐❜➘❛♥➀r s♠➂❍ ✐❜♣❞✳
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❡❞❡❙r ❵s❢❧✬ ✈❛rt➀② ✐❜➘❛♥➀ ✐❦ ♣r♠✉①❛❡♣❳➀ ❍❡②■ ◗❛❦❡❜✱ ❆❛r ❡s■❥❡♥❨ ❡❞❡❙r ❡❧❛❦❡❦ t❛❡❞r

✗❙❑s❛ ❦r❡t ❍❡❜ ❄ ♥❛♠❥❛❞❛ ♣✐➧❝✐♠ ✐❜➘❛♥➀r ❦❛❡q ❜❛❍❜❛ ❜❛ ✐♣❋✲❝❛♣❼❡♥❛ ✗❛✐á■ ✐❦ ❊❡❞❡❙r ✐❜➘❛♥➀r

✗③❛♥ ❦❛♠❨ ❍❡❜ ❄ ❜❼ ✐❜➘❛♥❡❦ ❡❏✲✗❛③❛♥❨ ❆❛♠r❛ ✐❞❡② ❊❡s✐q ❊❜❑ ❆❛s✐q✱ t❛r ♣✐r❜➥t♥ ♥❛ ❍❡❧ ❆❛✐♠

❡t❛ ❊■ ❆❜➩◗❛ ❜❞❧❛❡♥❛r ❡❦❛♥❖ ❯♣❛② ❡❞①✐q ♥❛✳ ❡❞❡❙r q❛Õ➀q❛Õ❡❞r ♣❼❛❜ ♥❛✱ t❛❡❞r ➈tr➀ ❦r❛r ❡❦❛♥❖

❡❝ë❛ ❦r❜ ♥❛✱ ❣❡❜P◆❛r ①❛✐t❡r ❜❛r✲❜❛r s❛❣r♣❛✐❼ ❡❞❜✱ ❊❚❛■ ❏✐❞ ❊■ ❜❨❜➩◗❛r ❡❙P ❦◗❛ ❍②✱ t❛❍❡❧

❆❛♠r❛ ✐♥✐➧❝Ú ◗❛❦❡t ♣❛✐r ❡❏ ♣➄✐◗❜➀✲❦❸❛♣❛❡♥❛ ❡❦❛♥❖ ✐❜➘❛♥✲❣❡❜P◆❛ ❆❛r ❊❡❞❡❙ ❍❡❜ ♥❛✱ ❏✐❞❖ ❊❡❞❡❙r

❜❼ ✐❜➘❛♥➀❡❞r ✗✐t♣✐Ñr t❛❡t ❡❦❛♥❖ s♠s❨❛ ❍❡❜ ❜❡❧ ♠❡♥ ❍② ♥❛✳ ✐❦Ú✉ ❡❞❡❙r ✐❜➘❛♥➀❡❞r ✗✐t♣✐Ñ

❡t❛ ❡❞❡❙r ❆❛♠✲❆❛❞♠➀r ❡❦❛♥❖ ✐❜❡❙P ❧❳❨ ❍❡t ♣❛❡r♥❛✳ s♠s❨❛✲❥➥❥✐rt ✈❛rt❜❛s➀r ♣❡❳ ✐❜➘❛❡♥ ❚❛❦❛

❩❛❧❛ t①♥■ s❛➥◗❦ ❍❡❜ ❏①♥ ❡❞①❛ ❏❛❡❜ ❡❏ ➐❲❛③➀♥ ❡♠➊✐❧❦ ❣❡❜P◆❛r ❥❡♥❨■ ❡❞❙ ➐❲➀❦➄✐t ♣❛❡↔q✱ ❆♥❨❡❞r

➈tr➀ ❡s❘❛t ❆♥✉sr◆ ❦❡r ♥②✳ ❊r ❥❡♥❨ ❡q❛❚ ✐❜➘❛♥❡❦ ❊①♥❦❛r ❡◗❡❦ ❡❩r ❡❜❙➀ ✗❛③❛♥❨ ✐❞❡t ❍❡❜✳



✹

✈➀t✉r❛♠

❥② ❣❛➣❣✉✐❧

✗◗♠ ❜➥P

❵③✉s✬ ❜❡❧ ❡❝②❛r ❡◗❡❦ ❧❛✐❢❡② ❯❋❧ ✐❞❙❛✳ ✐s✐r②❛❧ ❡❞①❛r s♠② ❡❧❛❉❡❙✐❉❑ ❦❛r ✈❛ê❛❡❣❄

❆❛❥ ♠❍❛♣➥❜ ✐q❧✳ ➁❙❛♥✟✐♠✐◗❧❛r ❧❛✈❡➩❚❛✐r❡t ❊❡❦■ ❊t ❈❛❡♠❧❛✱ t❛❡t ❦❛❡r➠❚✲❜❛❜❛❥➀ ❡❜❙ ❡✈❧✐❦

❡❞①❛❡❧♥✳ ➁❙❛♥ ❆❛❡❞➊ ❖r ♠❡♥r ❦◗❛❚❛ ❜❧❡t ♣❛r❡❜ ✐❦♥❛ ❡❦ ❥❛❡♥❄ ❡r❡❣❡♠❡❣ ✐❞❙❛ q❛❡❞ ✐❣❡② ❞❛❸❼❛❡❧❛✳

❆❛❦❛❡❙r ❡❦❛❡◆ ❡♠● ❥❡♠❡q✳ ❜❛❥ ♣❼❛r ❙❡➢❞ ✐❞❙❛ ❞✉Ö❛❼ ❦❡r ♥➀❡❝ ❡♥❡♠ ❊❧✳ r✉❡♠ ❩✉❡❦■ ❧❦ ❦❡r

✐❜q❛♥❛② ❜❡s ♣❼❧✳ ❥♠❛❚ ❆➠③❦❛❡r ❈❛♣s❛ ❆t➀t ❖❡❦ ❉❛❦ ✐❞❡↔q ❆❛❡r❦❜❛r✳

♠❡♥ ♣❡❼ ❏❛❡↔q ❡❧❛❉❡❙✐❉❑✲❊r ❆❛❡r❦❚❛ s➠③❨♦❛✳ ✐❞❙❛ ❡s✐❞♥ ❜❛➠③❜➀❡❞r s❛❡◗ ♣❛❡➥❦ ✐❣❡②✐q❧✳ ❡❢r❛r

♣❡◗ ❆❛❦❛❙✲❡❞❜➀r ♠✉① ✈❛r✳ ❈♠❈✐♠❡② ❜➄✐ë ♥❛♠❧✱ ❆❣t❨♦❛ ❊❦❚❛ ❡❙❡❉r ♥➀❡❝ ❊❡s ❞❸❛❼❛❡❧❛ s❜❛■✳ r❛ï❛r

✐❞❡❦ t❛✐❦❡② ✐❞❙❛ ❍❋❛❹ ❖r ●✉♠❡❞❡❙r q❛②❛♣◗❚❛ ①✉❸❡❥ ❡♣❡❧✱ ❡s■ ✐✈❡❥ r❛ï❛✱ ❞✉♣❛❡❙r ❆❛❡❧❛ ✐q❚❡❦ ❊❡s

❡❏♥ ❡❥❛♥❛✐❦r ❡r❛❙♥❛■ ❡➷❡❧❡q✳ ❍❋❛❹ ✐❜r❛❚ ❙❡➢❞ ❦❛❡q✐♣❡❋■ ❡❦❛◗❛❖ ❜❛❥ ♣❼❧✱ ❙❡➢❞ ❍❸✉❙ ✐❢r❧ ✐❞❙❛r✳

♣❛❡❙ t❛✐❦❡② ❡❞❡① t❛r■ ❜②s➀ ❊❦❚❛ ❡q❡❧ ♣❛❡❙r ❜➠③✉r ✐♣❡❋ ♠✉① ❣❸✉❡❥❡q✳ ❊❡❍♥ ❞➄❙❨♦ ❡❞❡① ✐❦q✉❡t■ ❍❛✐s

❝❛♣❡t ♣❛r❧ ♥❛ ✐❞❙❛✳ ❆❛❡❧❛r ❈❧❦❛✐♥❡t ❡❞①❧ ✈➀t✉r❛♠❚❛ r❛❣➀ ❡❝❛❡① t❛r■ ✐❞❡❦ t❛✐❦❡②✳ ♣❡r ❥❛♥❡t

♣❛❡r ✈➀t✉❚❛ ❖❡❞r ❦❡❧❡❥r ✐s✐♥②r ❜❨♦❛❡❝r✳ ❦❡❧❡❥r ♥❜➀♥❜r❡◆ ❖❡❞r ❆❛❧❛♣ ❍②✳

①✉♥s✉✐❚✱ ❈❣❼❛ ❦r❡t ❦r❡t ✐s✐♥②r✲❥✉✐♥②②r ❊r ♠❡③❨♦ ❊❦❚❛ ♥❛♠✲♥❛✲❥❛♥❛ s➤♣➥❦ ❣❡❼ ❯❡❋✐q❧✳

❜➠③✉➞❜ ♥❛✐❦ ✈❛❡❧❛❜❛s❛ ✟ ❡s■ ✐♥❡② ❖r❛ ❡❦❯■ ♠❛◗❛ ●❛♠❛②✐♥✳ ❡❜❙ ❝❧✐q❧ s❜✳ ❡❧❛❉❡❙✐❉❑ ❊r ❊♠♥■

❆❛❡r❦❚❛ ❡❈❛❡❼❛ s➠③❨♦❛② ❜❛❥ ♣❼❡t■ ✐❞❙❛r ❍❛t❚❛ ❡❝❡♣ ③❡r✐q❧ ✈➀t✉ ❡q❡❧❚❛✱ ✐❢s✐❢s ❦❡r ❜❡❧✐q❧ ✟

❍❛t❚❛ q❛✐❼s ♥❛ ✐♣▲❥✱ ✈➀P◆ ✈② ❦r❡q✳ ❡t❛r ❍❛t ③❡r ◗❛❦❡❧ ❆❛♠❛r ✈② ❦r❡❜ ♥❛✳

✐❞❙❛ ❞✉ë✉ ❍❛✐s ❡❍❡s ❥❛♥❡t ❡❝❡②✐q❧✟ ❡❦♥❄

✲✂❯❸❍✉✱ ❦❛r◆❚❛ ❊①♥ ❜❧❡❜❛ ♥❛✳ ♣r❙✉ ■➠❚❛r✐✈❯ ❆❛❡q✳ ✐❢❡r ❊❡s ❡❢❛♥ ❦r❡❜❛ ❡❦♠♥❄✁

❡s■ ❡❚ ✐❧❡❢❛♥ ❆❛❥❖ ❜❛❡❥✐♥✳ ✐❞❙❛ ❆❡♥❦ ❡❝ë❛ ❦❡r❖ ❡❦❛❡♥❛ ❡❏❛❣❛❡❏❛❣ ❦r❡t ♣❛❡r✐♥✳ ❙✉③✉ ➩❜❡♣✚

❡❞❡①❡q✱ ✈➀t✉ t❛r ❍❛t ❡q❡❼ ❆❡♥❦ ❞➂❡r ❝❡❧ ❡❣❡q✱ s❛❍s➀❡❞r ♠❡t❛✱ ❉❛❦❡t ✐❣❡②❖ ❍❛t ❣✉✐❚❡② ✐♥❡②✐q❧

❆✐✈♠❛❡♥✳ ①✉❜ ✈❛❡❧❛ ❡❧❡❣✐q❧ ❡❝♥❛ ♠❛♥✉P❚❛❡❦...

r✉❡♠r ❜❛➦❜❚❛ ↕❜❡❧ ❯❡❋❡q✱ ❝❙♠❛r ❈❛♣❙❛ ❦❸❛❝ ♠✉❡q ❡❞①❧ ❜❛■❡r ❜➄✐ë❖ ❡◗❡♠■ ❊❡s❡q✳ ❆❛❖②❛❥
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❊❧ ✟ ❆❛♠❛r ❍❛t❚❛ q❛✐❼s ♥❛ ✐♣▲❥✱ r❛ï❛ ♣❛r ❍❡t ❆❛♠❛r ①✉❜ ✈② ❧❛❡❣✎

✐❞❙❛ q✉❡❚ ✐❣❡② ➜❘✐②❑r✉❡♠ ✐❣❡② ❡❞①❧✱ ✐♠✐◗❧❛❖ ❊❦■ s✉❡r ❜❧❡q ✟ ❡❦♥❄

➁❙❛♥ ❡❍❡s ✐❦q✉ ❜❧❡t ❝❛■✐q❧ ✟ t❛r♣r■ ❆❛❜❛r ❥♠❛❚ ❆➠③❦❛r s❜✳ ✐❚ ✐✈r s✉■❝❚❛ ❆❢ ❦r❡t■

❝♠❡❦ ❯❋❧ ✐❞❙❛✳ ✐❜❦❚ ❙➢❞ ❦❡r ❊❦❚❛ ❜❛❥ ♣❼❧ ❦❛❡q✐♣❡❋ ✟ ✐❋❦ ❡s✐❞❡♥r ♠❡t❛■✳



✺

❆Ú➥Ø➠Ø

s✉✐➩♠t❛ ❥❛♥❛

✗◗♠ ❜➥P

❵❆❛❡r✱ ❖ ✐❙❜✉❞❛✦ ❡❦❛◗❛② ❝❡ê❡❣❛❄✬

❵➉ ❝②♥✲❞❛r s❛❡◗ ❊❦❚❛ ❡❦s ✐♥❡② ❦◗❛ ❆❛❡q t❛■ ❏❛✐↔q✳ ❡❦♥❄ ✐❦q✉ ❜❧✐❜❄✬

❆➥◆❜ ①❛✐♥❦❚❛ ❡❩❛❦ ✐❣❡❧ ❜❧❧✱ ❵♥❛ ❡t♠♥ ✐❦q✉ ♥❛✳✬ ✐❙❜✉ ❜❧❧✱ ❵❝❧ ❡❏❡t ❡❏❡t ❦◗❛ ❜✐❧ ❆❛②✳✬

✐❙❜✉ ❆➥◆❜❡❦ ✐❥♦➘♦❛s❛ ❦r❧✱ ❵✐❦❡r❄ sÚ✉r ❡◗❡❦ ✐❋❦ ❦❡r ❡➛❘✐♥❑ ✐♥✐↔qs ❡t❛❄ ❡❞① ✈❛■ ❝❛❦✉✱ ✐♣ï❧

✐❋❦ ❦❡r ♥❛ ❝❛❧❛❡t ♣❛r❡❧ ✐❦Ú✉ ❊■ ❧❛■❡♥ ❡t❛r ✐❦q✉ ❍❡❜ ♥❛✳✬

❯Ñ❡r ❆➥◆❜ ❜❧❧✱ ❵❍❸❨♦❛✳ ❊①♥ ❡t❛ ♣❛✐r ❝❛❧❛❡t✳ ✐❙❡① ❡❣✐q✳✬

✐❙❜✉ ❜❧❧✱ ❵✈❛❡❧❛✳✬

❆➥◆❜ ❆❛❜❛r ①❛✐♥❦ ❆❛♠t❛ ❆❛♠t❛ ❦❡r ❜❧❧✱ ❵✐❙❜✉ ❞❛✦ ❆❛❥ r❛❡t sÚ✉r s❛❡◗ ❆❛♠❛❡❦ ✐q♥t❛■❡②

❡❜❡r❛❡t ❍❡❜✳ ❜❧❡q ❆❡♥❦✐❞♥ ❡❦❛❡♥❛ ❦❛♠❛■ ❡♥■✳✬

✐❙❜✉✱ ❵❡❜❙ ✈❛❡❧❛ ❡t❛✳ ❏❛ ❊❦❚✉ ❍❛t s❛❢❛■ ❦❡r ❆❛②✳✬

❆➥◆❜✱ ❵♥❛ ♠❛❡♥✱ ❏✐❞ ♣✉✐❧❙✲❚✉✐❧❡❙r ❈❛❡♠❧❛ ❍②❄✬

✐❙❜✉✱ ❵♣✉✐❧❡❙r ❜❛❜❛r✲❖ ❳♠t❛ ❡♥■ ❆❛♠❛❡❞r ✐❦q✉ ❦r❛r✳ ❆❛r ❏❛r ✐q♥t❛■ ❦r✐❜ ❡s ❏✐❞ ♣✉✐❧❙

❜❡❧ ❡❝❸❝❛② t❛❍❡❧ t❛r ❣❧❛② q✉✐r ❝❛✐❧❡② ✐❞✐❜✱ ❜❨♦❛s ❈❛❡♠❧❛ ✐❢✐♥s✳✬

❊■ ❜❡❧ ✐❙❜✉ ❵❆❛✐s✬ ❜❡❧ ❆♥❨♦ r❛ï❛② ❝❡❧ ❡❣❧✳ ❆➥◆❜ ♣❛❼❛r ❡♠❛❡❼ ❡❦ër ❝❛❡②r ❡❞❛❦❛❡♥ ✐❣❡②

❜s❧✳ ✐❙❜✉r ❊■ ❡❙P ❦◗❛❚❛ ❙✉❡♥ t❛r ❜✉❦❚❛ ❊①♥❖ ③✉❦✲③✉❦ ❦r❡q✳ ❦➀✈❛❡❜ ❡❏ ❊■ ❧❛■❡♥ ❊❧ ✐❦q✉❡t■

♠❡♥ ❦r❡t ♣❛r❡q ♥❛✳ ♠❛❡❈ ♠❛❡❈ ❖r ❜❛❜❛r ❦◗❛ ①✉❜ ♠❡♥ ♣❡r✱ ♠❡♥ ♣❡r î✉❡❧r ❦◗❛❖✳ ❜❛❜❛r ❝❡❧ ❏❛❖②❛r

♣r■ ❖ ❡❦♠♥ ❦❡r ✐❙❜✉r ♣❛ê❛② ♣❡r ❊■s❜ ❞✉➥❜➄✐Ñ ❦❡r ❡❜❼❛②✳ ❡s■ î✉❡❧r ❡❙P ✐❞❡♥r ❦◗❛ ♠❡♥ ♣r❡q ❖r

❆❛❜❛r✳ ❡s✐❞♥ ❖ ❦❡ê❛❧✲♠❛➩❚❛r❡❦ ❥✐❼❡② ❡❦❸❡❞ ❡❢❡❧✐q❧✳ ♠❛➩❚❛r ♠❙❛■✲❊r❖ ❡❝❛❡① ❥❧ ❊❡s ❡❣✐q❧✳

❆❛❝♠❦❛ ❖r ♠❡♥ ❍❧✱ ♥❛✦ ❆❛r ❊s❜ ❡✈❡❜ ❧❛✈ ❡♥■✳ ♠❛➩❚❛r ♠❙❛■ ❆❛❥ ❖❡❦ ❊✈❛❡❜ ❡❞①❡❧ ❞✉❤① ♣❛❡❜♥✱

✐❦Ú✉ ❆❛❞➥❙✱ ✈❛❡❧❛♠❛♥✉✐P ❊s❜ ✐❞❡② ❡t❛ ❆❛r ❡♣❚ ❝❧❡❜ ♥❛✳ ❊■ ❡✈❡❜ ❖ ❯❡❋ ♣❼❧✳

r❛t ✶✶ ❡❜❡❥ ✷✺ ✐♠✐♥❚✱ ❆➥◆❜ sÚ✉r s❛❡◗ r❛ï❛② ●❛♣✐❚ ❡♠❡r ❜❡s ❆❛❡q✳ ❣✐❧❚❛ ❆➠③❦❛❡r ●✉❚✲●✉❚

❦r❡q✳ ❙➀t❦❛❧✱ t❛■ ❝❛✐r✐❞❦ ❢❸❛❦❛✳ ❊❦❚❛ ❡❧❛❦❡❦ ❍❋❛❹ ❖r❛ ❆❛s❡t ❡❞①❧✳ sÚ✉ ❆➥◆❜✲❡❦ ➈t✐r ◗❛❦❡t
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❜❧❧✳ ❡❧❛❦❚❛ ❦❛❡q ❆❛s❡t■ ❖r❛ ❞✉❥♥ ❈❸❛✐♣❡② ♣❼❧✳ ❡❧❛❦❚❛ ❆❛➥t♥❛❞ ❦❡r ❯❋❧✳ ❆➥◆❜ ❡❧❛❦❚❛r ♠✉①

❡❝❡♣ ③❡r ❣❧❛② q✉✐r ❡❋✐❦❡② ❜❧❧✱ ❵❏❛ ❆❛❡q ❡❜r ❦r✳✬ ❆➥◆❡❜r ❍❛t ❦❸❛♣❡q✳ ❡❧❛❦❚❛ q❚♣❚ ❦r❛② ❍❋❛❹

t❛r ❣❧❛② q✉✐r ❝❛✐❧❡② ❡❢❡❧ ❆➥◆❜✳ sÚ✉ ❜❧❧✱ ❵❊ t✉■ ✐❦ ❦r✐❧❄✬ ❞➂r ❡◗❡❦ ❍❋❛❹ ❊❦❚❛ ❜❛■❦ ❆❛s❡t

❡❞❡① sÚ✉ ❆➠③❦❛❡r ✐♠❡❙ ❡❣❧✳ ❆➥◆❜ ❜❛■❡❦r ❆❛❡❧❛② ❡❧❛❦❚❛r ♠✉① ❡❞❡① ❝♠❡❦ ❯❋❧✱ ♠❛➩❚❛r♠❙❛■✦ ❖ ✐♥❡❥

❍❛❡t ❡s■ ❦❡ê❛❧✲♠❛➩❚❛r❡❦ ①✉♥ ❦r❧✳ ♠❛➩❚❛r♠❙❛■✲❊r ❡❝❛① ❞✉❡❚❛ ❡❏♥ ❖r ✐❞❡❦ ❡③❡② ❊❡❧❛✳ ❖r ❝❛r♣❛❙

❡❏♥ ❆➠③❦❛r ❍❡② ❊❧✳

❵❆➥◆❜✦✬ ❵❊■ ❆➥◆❜✦✬ ❵❖❋ s❦❛❧ ❍❡② ❡❣❡q✦✬ ❵❆➥◆❜✦✬ ❵❆✐❢s ❏❛✐❜ ♥❛✦✬

❆➥◆❜ ✐❜q❛♥❛r ❯♣r ❯❡❋ ❜❡s ♣❼❧✱ ❡❝❡② ❡❞①❧ ❖r ♠❛ ❉❛❦❡q✳ s❦❛❧ ❍❡② ❡❣❡q✱ ❆✐❢s ❡❏❡t

❍❡❜✳



✻

❆✐③❦❛r

❆✐✈❡P❦ r❛②

✗♦◗♠ ❜➥P

❡❞❙♠❛t❛✱ t✉✐♠ ✐❦ s✐t❨♦■ ❡♣❡②❡q ➩❜❛③➀♥t❛❄

t✉✐♠ ✐❦ s✐t❨♦■ ♠✉➭ ♣r❛③➀♥t❛r ♥❛❣♣❛❙ ❡◗❡❦❄

t❡❜ ❡❦♥ ❆❛❥ s❛t✲❞❙❦ ♣❡r❖

❆t❨♦❛❝❛✐rt✱ ❆❜❡❍✐❧t ❖r❛

❖r❛ ♥➀❝✱ ❖r❛ ❞✐r✖♦✱ ❖r❛ ♠➂➥①

❊■ ✐❦ t❡❜ ❖❡❞r ❡❞❛P❄

❡t❛♠❛r ❜✉❡❦ ❏❛❡❞r ♣➂➥◆ ❆✐③❦❛r✱

❏❛r❛ ❣❡❼ ❡t❛❡❧ ❊■ s✈❨♦t❛✱

♠❛◗❛r ●❛♠ ♣❛❡② ❡❢❡❧✱ ❣❛❡②r r➭ ❥❧ ❦❡r✱

t❛r❛ ✐❦ ❡♣❡②❡q ➩❜❛③➀♥t❛❄

❡✈❡❜ ❡❞❡①q ✐❦ ❊❦✐❚ ❜❛r❄

❆❛✐❥ ❍❡t ❏✉❣✲❏✉❣❛Ú ③❡r✱ ❏❛r❛

❡r❧❧❛■❡♥ ❡❧❛❍❛r ♣❛t ❜✐s❡②✱

❙➭ ♣❛◗r ❡❦❡❚✱ ❍❛❼✲✈❛❶❛ ①❛❚✉✐♥ ❡①❡❚

❊■ s✈❨♦t❛❡❦ ❦❡r❡q ❣✐t❙➀❧✱

❡t❛♠❛r ❆❛♠❛r ❥➀❜❡♥ ❊❡♥❡q ➩❜↔qÝ

t❛r❛ ✐❦ ❡♣❡②❡q ➩❜❛③➀♥t❛❄

❡✈❡❜ ❡❞❡①q ✐❦ ❊❦✐❚ ❜❛r❄

❆❛✐❥ ❡❏ ❦➄P❡❦r ❧❛❶❡❧r ❆❛❧❡t❛ ➩♣➥❙
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❦❡r ❡t❛❡❧ ❥✐♠ ❙s❨♦✲❙❨♦❛♠❧❛✲

❏❛r ❆t❨♦❛❝❛✐rt✱ ❆❜❡❍✐❧t ❥➀❜❡♥

❦✐❜r ❡❦❛♥ ❦❛✐❜❨♦❦ ❜❛◆➀■ ①❛❡❚ ♥❛❀

❡❏ ❦✐❋♥ ♣✐r✘♦❡♠ s✈❨♦t❛r ♠✉❡①

t✉❡❧ ❡❞② ❆ß✱ ❡s ✐❦ ❡♣❡②❡q❄

❡✈❡❜ ❡❞❡①q ✐❦ ❊❦✐❚ ❜❛r❄



✼

❞❛②✈❛r

❆✐♥r✉➟③ ❝➳❜➥t➀

✐Øt➀② ❜➥P

❡❍❛❡❚❡❧r ♣❛❡❙ ❆❛ï❛❦✉❸❡❼❡t ♣❡❼ ✐q❧ ❡q❸❼❛ r✉✐❚✟

t❛■ ✐♥❡t ❊✐❣❡② ❆❛❡s r❛ï❛r ❊❦ ❡♥❼➀ ❦✉❦✉r✱

✗✐t♣❳ ✐❍s❛❡❜ ♣❛② ❊❦ ❙➀➥◆❦❛② ✐❙❙✉❡❦✟

❦t■ ❜❛ ❜②s✦ ➉ ❆❛❚✟❞❙ ❜qr ❍❡❜✳

❞✉❥❡♥r■ ❧❳❨ ❊❦✱ ❧❳❨ ❳✉③❛ ✐♥❜❛r❡◆r✳

❡❝❛❡①r s❛♠❡♥ ❡✈❡s ❖❡❋ ‘Survival of the Fittest’✱

♣❛r❧ ♥❛ ✐❙❙✉✐❚✟

❝❛r❡♣❡② ✗❛◆➀✐❚r ❳✉③❛➥t ❍✉❑❦❛❡r✱

❞✉✬♣❛ ❊✐❣❡②✱ ✐t♥ ♣❛ ✐♣✐q❡② ❆❛s❧ ❡s✳

❜❛❜✉r❛ ①❛❜❛r ❡①❡② ❏①♥ ❜❛✐❦❚❛ ❡❢❡❧ ✐❞❡t ❡❏t ❡➜❘❡♥✱

❡❢❧❛r ❆❛❡❣■ ❖ ❚❛♥t ❍❛t ③❡r❀

❡♥❛❑r❛ ❍❛❡tr ❡q❛❸②❛ ❡◗❡❦ ❜❛❸❝❡t ❜❛❜✉r❛ ✐❞t ✐trî❛r✳

❡❍❛❡❚❡❧r ♠❛✐❧❦ ♣❛❡q s❛♠❡♥r ❢✉❚♣❛◗❚❛② ❙✉❡t ♥❛ ❡❞②✱

t❛■ ❊①♥ ❜❛❜✉❡❞r s❛♠❡♥ ❏❛❖②❛ ♠❛♥❛✳

s❛♠❡♥ ❊❦❚❛ ◗❛❧❛ ❡♣❡t ❢❨❛❧ ❢❨❛❧ ❦❡r t❛✐❦❡② ◗❛❡❦ s❜❛r ✐❞❡❦✱

❆➩❢✉❚ ✐❦q✉ ❆❛❖②❛❡❥ ❆❛❡s ❦❛tr ✗❛➥◗♥❛✳

❊ ❡❏♥ ❆❛♠❛❡❞r s♠❛❡❥r ♠❡③❨ ❆♥❨ ❊❦ s♠❛❥✱

❡❏ s♠❛❡❥ ❆↔q✉t ❊■s❜ ♣◗✐❙❙✉r❛✟

✐♥➥❜❛✐st ❊❦ ♥r❡❦r ❥❣❡t ❊r❛ ❝❛✐❧❡② ❏❛② s❑❣❘❛♠✱

❡❜❸❡❝ ◗❛❦❛r s❑❣❘❛♠✱
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✐❜❧❛✐st❛ ❊❡❞r ➐❲❡♣✚❖ ➩◗❛♥ ♣❛② ♥❛✳

❆❛↔q❛✱ ❊r❛ ❏✐❞ ❜❼ ❍❡② ❡❦❛❡♥❛ ❆♥❨❛② ❦❡r✱

❝✉✐r✱ ❉❛❦❛✐t✱ ❡t❛❧❛❜❛✐❥❡❦ ❡❜❡q ❡♥② ❡♣❙❛ ✐❍s❛❡❜

✐❦❑❜❛ ❍❡② ❏❛② ❡❦❛❡♥❛ ♠Û➀r ●❛t❦❄

t❡❜ ❡❞❛P ❡❞❜ ❦❛❡❦❄



✽

❆❛r ❦t✐❞♥❄❄❄

❆✐♥r✉➟③ ❝➳❜➥t➀

✐Øt➀② ❜➥P

❦t ✐♥➥✈②❛ ③❸✉❦❡q ❊①❡♥❛ ❣❘❛♠✲❣❡➱r ❡♠❛❡❼✱

❖❡❞r ✐♥❡② ✗❝❛r ❍❧ ♥❛✱❞❛✐❜❖ ❍❧ ♥❛ ❡❥❛❡r✳

♣✉✐❧❙ ❊❧ ♥❛✱ ✐♠✐❉②❛ ❊❧ ♥❛✱❊❧ ♥❛ ❡❏ ❡❦❛❡♥❛ ❡♥t❛✱

♥❛♠ ❆❛r ❦❛❥ ✈✉❡❧ ✐❣❡② t❛r ♣✐r❝② ③✐➥Pt❛✳

❆♥❨♦❛② ❍❧ ❏❛❡❞r s❛❡◗✱❡❞❛P➀ ❍❡② ❏❛② t❛r❛✱

❝✐rÕ ✐♥❡② ✗❙✚ ❖❡❋✱ ❝❡❧ ❙✉③✉ ❦❛❚❛❡q❸❼❛✳

❆♣r❛③➀ s❜ ❆❛✘② ❡①❸❛❡❥ ❆❛■❡♥r ❡❜❼❛❥❛❡❧✱

❡❦❯ ♣❛② ❆❛❥ ♠✉✐➭r ➐❲❛❞ ♥❛❜❛❧❦ ❡q❡❧ ❜❡❧✳

sß❨♦❛✐s♥➀r st➀❡➞❲ ❡❝❛①✱❦❛✐❧♠❛♠② ✐❏❙✉ ❖

❊■ ✐❜❡❙❲ ✐♥r❛♣❞ ♥② ❆❛❋❛❙ ✐❞❡♥r ✐❙❙✉ ❖✳

❦t ●❚♥❛ ❝❛♣❛ ♣❡❼ ❏❛② r❑ ❜❛ ❚❛❦❛r ❡❥❛❡r✱

❆❛r ❦t✐❞♥✦✦✦ ❦t✐❞♥ ❆❛r ❝❧❡❜ ❊✬r♠ ❦❡r❄



✾
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✐Øt➀② ❜➥P

❢✐❚❦❡❞r ❜❛✐❼❡t t❛r ❜❛❜❛r ❊❦ ●✐♥ì ❜➠③✉ ❊❡s❡q♥✳ ❜➠③✉✐❚r ♥❛♠ ✐❜✐♣♥❜❛❜✉✳ ✐t✐♥ ❊❦✐❚

NGO ❝❛❧❛♥ ❏❛r ♠✉①❨♦ ❦❛➥❏✗◆❛❧➀ ❍❧ ✐❜✐✈ß ❡❳❡Õ ♠❛♥✉❡Pr s❡❝♥t❛ ❜➄✐➟③ ❦r❛✳ ✐t✐♥ ✐❋❦ ❦r❡❧♥

❢✐❚❦❡❦❖ ✐❦q✉ ✐❙❳❛ ❡❞❖②❛ ✗❡②❛❥♥✳

✐❜✐♣♥❜❛❜✉✿ ✭❢✐❚❡❦r s❛♠❡♥✮ ❊■ ❡❞❡①❛ ❢✐❚❦ ❆❛♠❛r ❦❛❡q ❊■ ❞✉✐❚ →❧❛s ❆❛❡q ❊❜❑ ❆❛✐♠ ❊■ →❧❛s

❞✉✐❚r ❊❦✐❚❡t ❥❧ ❖ ❆♥❨♦♦✐❚❡t ♠❞ r❛①❜✳

✭❏◗❛➳❡♠ ✐t✐♥ ♠❞ ❖ ❥❧ r❛①❡❧♥✮

❊❜❛r ❡❞❡①❛ ❢✐❚❦ ❆❛✐♠ →❧❛s ❞✉✐❚❡t ❊❦✐❚ ❦❡r ❡❦❸❡❝❛ q❛❼❧❛♠✳ ❊❜❛r t✉✐♠ ✈❛❡❧❛ ❦❡r →❧❛s ❞✉✐❚❡❦

❧❳❨♦ ❦r✳

❬❢✐❚❦ →❧❛s ❞✉✐❚❡❦ ✈❛❡❧❛ ❦❡r ❧❳❨♦ ❦r❧ ❊❜❑ ❡❞①❧ ❊❦✐❚ ❡❦❸❡❝❛ →❧❛❡sr ❥❡❧ ♠❍❛♥❡Ý s❸❛t❛r

❦❛❚❡q ❊❜❑ ❆♥❨✐❚❡t ❦✉❸❦❡❼ ♠❡r ❡❣❧✳❪

❢✐❚❦✿ ♠❡❞r →❧❛❡sr ❡❦❸❡❝❛✐❚ ♠❡r ❡❣❡❧❛ ❡❏✳

✐❜✐♣♥❜❛❜✉✿ ❊ ❡◗❡❦ t✉✐♠ ✐❦ ✐❙①❡❧ ❢✐❚❦❄✭❆❛❣❘❍➀✈❛❡❜✮

❢✐❚❦✿ ✭①❛✐♥❦❳◆ ❡✈❡❜✮ ❏✐❞ ❆❛♠r❛ ♠❞ ①❛■ t❛❍❡❧ ❆❛♠❛❡❞r ❦➄✐♠✐❚ ✐♠ ❆❛r ❍❡❜ ♥❛✳

✐❜✐♣♥❜❛❜✉✿ ❆❸❨♦❛...

❬❢✐❚❡❦r ❜❛❜❛ s❛♠❡♥■ ✐q❧❪
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❢✐❚❡❦r ❜❛❜❛✿ ✭❢✐❚❡❦r ✐❞❡❦ r❛❣❛✐➝❜t ❞➄✐ë ❡r❡①✮ ❆❛r ❜❧❡❜♥ ♥❛ ✐❜✐♣♥❜❛❜✉✱ ❢✐❚❦❚❛ ①✉❜ ❞✉ë✉ ❍❡②❡q✳

❖r ❞✉ë✉✐♠ s❛♠❧❛❡t s❛♠❧❛❡t ❆❛♠❛r ♠❛◗❛r ❆❡➥③❦ ❝✉❧ ❡♣❡❦ ❡❣❧✳

❬✐❜✐♣♥❜❛❜✉ ✐❦q✉ ❜❧❡t ❏❛✐↔q❡❧♥❪

❢✐❚❦✿ ✭✖✉tt❛r s❡➣❣✮ t❛■ ❜✐❧ ❞❛❞✉r ❡❦♥ s❜ ❝✉❧ ♣❛❦❛✳

❢✐❚❦r ❜❛❜❛✿ ❡❞①❡q♥ ❡❦♠♥ ✐❜↔❝✉ ❡q❡❧✳

❬❢✐❚❡❦r ❦❛♥ ♠✉❧❡t ❏❛✐↔q❡❧♥❪

✐❜✐♣♥❜❛❜✉✿ ❆❛❍❛ ❜❦❡❜♥ ♥❛✳

❬✐❜✐♣♥❜❛❜✉ ❢✐❚❦❡❦ ❦❛❡q ❡❚❡♥❪

✐❜✐♣♥❜❛❜✉✿ ❢✐❚❦✱ ❡t❛♠❛r ❡❦❛♥ ➵❛s ❍❡↔q❄

❢✐❚❦✿ ➵❛s ✐s➺✱ ❦❛❦✉✳

✐❜✐♣♥❜❛❜✉✿ î✉❡❧ s❜❛r s❛❡◗ ✈❛❡❧❛ ❜➠③✉➞❲ r❛①❡❜✱ ❦❛❡r❛ s❛❡◗ ❈❣❼❛ ❦r❡❜ ♥❛✳

❢✐❚❦✿ ❡s ❡t❛ s❜❛■ ❆❛♠❛r ✈❛❡❧❛ ❜➠③✉ ✐❦Ú✉ ➉ ❜✉❜✉♥❚❛ ♥②✳ ❖ s❜s♠② ❆❛♠❛r ✐♣q❡♥ ❧❛❡❣✳ ❊❦✐❞♥

❆❛✐♠ ❡t❛ ❡r❡❣ ✐❣❡② ❖❡❦ ❡❝②❛r q✉❸❡❼ ❡♠❡r✐q❧❛♠✳

✐❜✐♣♥❜❛❜✉✿ ✐q❤✦✦ t✉✐♠ ❊❦❥♥❡❦ ❡❝②❛r q✉❸❡❼ ❡♠❡r❡q❛✦

❢✐❚❦✿ ✐❦ ❦r❡❜❛ ❦❛❦✉✱ ❡❜✐➬❚❛ ❜➜❉ ✈❛r➀ ✐q❧✳ ■↔q❛ ✐q❧✱ ❖❚❛ ✐❞❡②■ ♠❛✐r ✐❦Ú✉ ❖❚❛ ✐❦q✉❡t■ t✉❧❡t

♣❛✐r✐♥✳

❢✐❚❡❦r ❜❛❜❛✿ ✐q❤✦ ❢✐❚❦✱ ❦❛❦✉r s❛❡◗ ❡❦❯ ❊■✈❛❡❜ ❦◗❛ ❜❡❧❄ t✉■ ❥❛✐♥s✱ ❦❛❦✉ ❦t ♦➘♦❛♥➀ ❡❧❛❦✱

✗✐t✐❞♥ ❦t ❜❼ ❜❼ ❣❛✐❼❡t ❝❡❼ ❡❜❼❛♥❄

❬➥❣❡❜ ✐❜✐♣♥❜❛❜✉r ❜✉❦ ❢✉❡❧ ❯❋❧❪
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❢✐❚❦✿ ❡s ❡t❛ r❛❥✉ ❦❛❦❛❖ ❦t ❜❼ ❣❛✐❼❡t ❏❛②✳

❬✐❜✐♣♥❜❛❜✉r ✐❞❡❦ t❛✐❦❡②❪

❢✐❚❦✿ ❥❛❡♥❛ ❦❛❦✉✱ r❛❥✉ ❦❛❦❛ ✗✐t✐❞♥ ✷✵ ❧❛① ❚❛❦❛r ❣❛✐❼❡t ❝❡❼✳

✐❜✐♣♥❜❛❜✉✿ ✭❆❛❣❘❍➀✈❛❡❜✮ ❦➀ ❦❡r♥ ❡t❛♠❛r r❛❥✉ ❦❛❦❛❄

❢✐❚❦✿ ❜❛❡sr ❦♥❉❛➔❚ ✐r✳

❬✐❜✐♣♥❜❛❜✉ ❆❛r ◗❛❦❡t ♣❛r❡❧♥ ♥❛✳ ✐❙❳❛❞❛❡♥ ❝✉❼❛Ú ❜❨♦➥◗ ❍❡② ✐t✐♥ ❢✐❚❡❦r ❜❛❜❛r ✐❞❡❦

t❛✐❦❡②✲❪

✐❜✐♣♥❜❛❜✉✿ ❊❜❛r ❆❛✐♠ ❯✐❋✳ ❆❛✐♠ ❡❜❛③❍② ❊❦❚✉ ❡❜❙➀■ ❜❧❧❛♠✳ ❆❛s❡❧ ❍❛t●✐❼❚❛ ❆❛♥❡t ✈✉❡❧ ❡❣✐q t❛■

s♠②❚❛ ❜✉❈❡t ♣❛✐r✐♥✳

❢✐❚❦✿ ✐❦Ú✉ ❦❛❦✉ ❡❞❖②❛❡❧ ❡t❛ ❦❨♦❛❡❧➠❉❛r ✐q❧✳



✶✵

The Temple of Education

Barun Maity

1st Year

Oh! It is our hearty university;

The sign of unity among diversity,

We are lucky to study here;

Now,it is our duty to proceed further.

Leader like Swamiji gave it a shine;

That is why it is so fine.

The students and teachers are like friends;

The relation will never end.

We shall not forget to mention;

Really it is the temple of Education.

We should worship it always;

Then must come more dreamy days.



✶✶

When We are Abstract

Pradeepta Kumar Ghose

2nd Year

We, the human beings come to this earth , live our livelihood and get passed by,

but a question we never ask ourselves is that why we are on this planet, what we really

want from ourselves, what is the purpose of these lives in this planet, why we became

the superior creature.

It is a question that leads us to a different world. A world where we are not

alike ourselves, not the person within us is represented by ourselves. But why this

occurs no one asks, that rhythm of our heart which beats every now and then, that

gives some message, some information to us; that information which could bring some

revolutionary change of our inner soul resulting in renaissance in our life, that could

give something good to ourselves and our surroundings. Everytime we refuse or ignore

that inner voice and actually what we want, becomes more abstract to us. Yes, we are

abstract time after time, again and again ... None of us likes this abstractness but we

ourselves get trapped into abstractness.

The goal of our life, our existence on this blue planet is a totally ignored question

to everybody. The main question of everybody is the scale of success. Everytime we

want success. But how much do we want success is again one of the ignored questions.

Why,leaving billions of other planets, did life originate in this blue planet only? Have

we any purpose for our lives? Why is every life on this planet somehow dependent on

other life? Why do we love to live despite so much hurdles? No one knows the answer,

even no one tries to get the answer. What we try to find is the way to success, which
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leads our mind again to abstractness. This abstractness results in all the creation and

destruction on the blue planet. All the holy epics tell us that we have a diety within

ourselves, then why all these man-made disasters on this earth? Never do we follow

the inner soul, the rhythm of the heart beat, which concludes in abstractness.

If, by any means, the human race could understand this abstractness, our world,

our life and this whole universe would change. Who knows that change may be the

main cause of the creation of the universe...



✶✷

❊①♥ s♠②

r❛❍✉❧ ❦➥♠❦❛r

✐Øt➀② ❜➥P

❊①♥ s♠② ♣❼❡t ◗❛❦❛ ❆❛❡❧❛✱

❊■ s✉❡❏❛❡❣ ♣❛❡➦❚ ❏❛❖②❛■ ✈❛❡❧❛✱

❆➠③❦❛❡r❖ t❛r❛❡❞r ❦◗❛ ❙✉❡♥✱

❡✈❛r ❍❡② ❏❛② ✗♦❍r ❣✉❡♥ ❣✉❡♥✎

●✉♠ ✈❛❶❛❡❧❛ ✗♦◗♠ ♣❛t❛r ①❜r✱

❡❝➊r❛✐❙②❛ ❡❙❛❦✐♠✐q❡❧ ❩❛❦❛✱

✈❛❡❧❛❜❛s❛❚❛ ✈❛❣ ❦❡r ❡♥② ✐❍Ý✉ ✐❦ ♠✉s✐❧❡♠✱

❦❛❸♣❡q ❍❛❖②❛② ❡♠❛♠❜❛✐t✱ ♣t❛❦❛✳

❊①♥ s♠② ❡♠● ❦❛❡❚ ✐♥ ❆❛❥❖✱

❆❛♠❛r ❜❛✐❼ ❡r❛❡❞r ♣❛❼❛② ✐q❧✱

➛❘❛❡♠r t❛❡r ✐❢❡❶r ❜❛s❛ ❡✈❡❶

➩▼➄✐tr ❙❍❡r ❞❛➣❣❛ ❡♥❡♠✐q❧✳

❆❛✐♠ ❡t❛ ❊❦❚✉ ❜➄✐ë ❡❝❡②✐q❧❛♠✱

♠❛✐❚r ❣➠③ ♠❛①❜ s❛r❛ ❣❛❡②✱

❆❛❥❖ ❖❡❞r ■❡↔q ❡✈❛r❛ ❜✉❡❦✱

❊s❜ ❳t ❧✉✐❦❡② r❛①❡t ❍②✳

❊①♥ s♠② ✐❜P ❍❛❖②❛❡t ❩❛❡❧✱

❦❡②❦❚❛ ❞❛♥ ❡❜❝❛❧ ✐q❧ ❡❜❛❡❼✱
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❊❜❛r ♠Û➀ ❜❛❸❝❛❖ ❡❞✐① r❛❥❛✱

✈✉❧❝✉❦ s❜ ✗✐t✘✉✐tr ❡❥❡r✳

■✐➬①❛❡♥❦ ❡t❛♠❛r ❆❛♠❛r ✐❜❜❛❞ ✟

❊■ ❏✉❡➟③r ◗❛♠❜ ❡❦❛◗❛② ❡❙❡P✱

♠❛♥✉P ♠r✉❦✱ ③➥♠ ✈❛❡❧❛❜❛❡s❛✱

♣◗ ❍❛r❛■ ❆➠③❦❛❡r ♥❛♠❡t ♥❛♠❡t ❊❡s✳

❊①♥ s♠②✱ ❣❧❡q ❥♠❛ s✐❍í✉t❛r ❜r❢✱

♥❞➀r t❛❡❧ ✈❛s❡q ✐♥◗r✱ ✗❛❝➀♥ ❡❦❛❡♥❛ ❍r❢✱

❊①♥ ❍❛❖②❛② ❜❛r✉❞ ❣➠③✱ ❜Ý✉❦✱ r❛■❡❢❡❧✱

❏✉➟③ ◗❛♠❡❜ ❆❛❜❛r ①❛✐♥❦ ❡♠❛♠❜❛✐t✲✐♠✐q❡❧✳



✶✸

♠❡♥ ♣❡❼

❙✉✈✐❥❹ ♣❛❧

✗◗♠ ❜➥P

❜➥t♠❛♥ ❏❛ ❆❛❥✱ ❡s ❡t❛ ❦❛❧❡❦r ❆t➀t✳

❜❡②❝❧❛ ✐❞♥✱ ❆❛r ♠✉❍➂➥tr❛✱ ❆❛❣❛➀♠r ❆❛❦❛❡❙r ♠❛Õ q❛②❛t➀t✳

❊r■ ♠❛❡❈ ●❚♥❛r ✐✈❡❼ ❍❛✐r❡② ❡❢❧❛ ❞✉❊❦❚❛ ♣❧❦✱

❍②❡t❛ ①✉❜ s❛♠❛♥❨♦✱

♠❡♥r ✐♥✈➄❡t ❡❦❛❡♥ ❞❛❣ ❡❦❡❚ ❏❛❡❜✳

❡♠●❧❛ q❛②❛② ❊❦❛❦➀ ❏①♥ ❆❛❥❡❦r ❆❛✐♠ ❆❛❡❣r

❍❛t ③❡r ♣❛✐❼ ❡❞❜ ❡q❛❐ ❡s■ ➩♠➄✐tr ●❡r✱

❆t➀❡tr q❛②❛♣❡◗ ❆❛❜❛r ❝❧❛r ♣❡◗ ❡s■ ♠✉❍➂➥t❣✉✐❧ ❡r①❛ ❍❡② ❡❞①❛ ❏❛❡❜✳

❙✉③✉ ♠✐❧♥ ❡r①❛♠❛Õ✱t❜✉ ❦t ❣❛❽ ❆♥✉✈❜✳

❊■✈❛❡❜ ❊❡❦ ❊❡❦ s♠②❣✉❡❧❛ ❍❛t ③r❛③✐r ❦❡r ✐❢❡r

❊❡s ♠❡♥r ♠❛❡❈ ❯❋❡❜ ✐✈❡❥✳

❜❛r ❜❛r ♠❡♥ ❍❡❜✱ ❦❛❧ ❆❛❥❡❦r s❛❡◗ ❊❦ ❍❡② ❏✐❞ ❆❛❥❡❦ ❆❛❡s ✐❢❡r✱

t❡❜ ❆tÞ s♠② ③❛r❛r ❊❦❚✉ ❜❛✐r ✐♥t❛♠ ➅◆ ❦❡r✳

s✐t❨♦■ ✐❦ ✈❛❧ ❍t t❡❜❄ ❏✐❞ ❆t➀t ❣✉❡❧❛❡❦ ✐♥t❨♦♣❡◗ ❡♣t❛♠ s❛✐◗ ❦❡r✱

❍②❡t❛ ♥❛✳

➩♠➄✐t ❜❡❧■ t❛ ♠③✉r ◗❛❡❦✱ ❡r❛❥❡❦r ✐✈❡❼ ❍❛r❛❡❧ ♠➂❧❨♦❍➀♥ ❍t t❡❜✳

t❛■ ✈❛✐❜ ❆t➀❡tr ➩♠➄✐t ❆t➀❡tr s❛❡◗ ◗❛❦ s✉①➀ ❍❡②

❙✉③✉ ♠❛❡❈ ♠❛❡❈ ❆❛♠❛❡❦ ❡❝♥❛❡t ❡❏♥ ❆❛❡s ✐❢❡r✳

t❛■ ❦①♥❖✱♠❡♥ ♣❡❼ ❡s■ ❦◗❛❣✉❡❧❛✱ ❏❛ ✐q❧ ❜➥t♠❛♥ ❍❡②✳



✶✹

r➭❡❝❛P❛

❙✉✈✐❥❹ ♣❛❧

✗◗♠ ❜➥P

❡❥❛❡r ❙➢❞ ❦❡r ❦❸❛❝❚❛ ❡✈❡❶ ❡❣❧✳ ❆❛♠❛r ❜s❛r ●❡rr ❥❛♥❧❛r ❦❛❸❝✳ ❯❡❋ ✐❣❡② ❡❞✐①✱ ❍❨♦❸❛✱

❊❦❚❛ ❜❼sr ♣❛◗❡rr ❚✉❦❡r❛ ❡♠❡❈❡t ♣❡❼ ❆❛❡q✳ ❡❞➊❡❼ ❜❛■❡r ✐❣❡② ❡❞✐① r❛ï❛r ❯♣r ❈✉❸❡❦ ♣❼❛ ❦✉❧ ❣❛q

❙✉③✉ ♥②✱ ♣❛❸✐❝❧ ✐❉✐❶❡② ❆❛♠❛r s❛❡③r ❢✉❡❧r ❚❡❜r s❡❜✲❡❢❛❚❛ s➂➥❏♠✉①➀r ❢✉❧❣✉❡❧❛❖ ❦❡②❦❥♥ ✐q❡❸❼ ✐♥❡②❡q✳

♠❛◗❛② ❆❛❣✉♥ ❝❡❼ ❯❋❧✱ ❡❝❸❝❛❡♠✐❝ ❥✉❡❼ ✐❞❧❛♠✳ ✂❜➶❛❡tr ❞❧ s❜✱ s❛r❛✐❞♥ ❙✉③✉ ❆❛♠❛r ❜❛✐❼r s❛♠❡♥✱ î✉❡❧

♣❼❡t ❆❛❡s ♥❛ ❡①❧❡t ❆❛❡s✦ ❡❍❉♠❛➩❚❛r❡❦ ❜❡❧ ❡❋✐❶❡② ❡❞❜ s❜✱ ♣❛❧❛✱ ♣❛❧❛ s❜✳✁

♣✐❼ ✐❦ ♠✐r ❦❡r ❦❡②❦❥♥ ♣❛❸✐❝❧ ✐❉✐❶❡② ❧❛✐❢❡② ♣❼❧ r❛ï❛②✳ ❆❛r ❦❡②❦❥♥ ❣❛❡q ❝❡❼ r❛ï❛②

❧❛❢ ✐❞❧✱ ❆❛❜❛r ❏❛❖②❛r s♠② ❆❛♠❛❡❦ ✈❛❶✐❝ ✐❞❡②❖ ❡❣❧✳ ❆❛r❖ ❦❡②❦❥♥ ❡❦❛◗❛ ✐❞❡② ❡❏♥ ♣❛❧❛❧✳

❊❦❚✉ ❊✐❣❡② ✐❣❡② ❡❞✐①✲ ❊■ ❏❛✦ ❦❛❧ r❛❡Õr ✗❝➠❉ ❈❼✲ ❜➄✐ë❡t ❞✉➥❜❧ ♣❛❸✐❝❡❧r ❊❦❚❛ ❆❑❙ ❡✈❡❶ ♣❡❼❡q✳

❊♠✐♥❡t■ ❊■ ❞❙❛✱ ❆❛r ✈❛❶❛ ♣❛❸✐❝❧ ❡❞❡①❡q ❡t❛ r❡❳♦ ❡♥■✳ t①♥ r❛❡❣r ♠❛◗❛② ❦◗❛❚❛ ❜❧❧❛♠ ❜❡❚✱ ✐❦Ú✉

❆❛✐♠ ❥❛✐♥ ❡❍❉♠❛➩❚❛r❡❦ ❜❡❧❖ ❡❦❛❡♥❛ ❧❛✈ ❍❡❜ ♥❛✳ ❆❛❡❣❖ ❦t❜❛r ❜❡❧✐q✱ ❦t ❋❛❶❛✐♥■ ❡t❛ ①❛②✱ t❜✉❖

❆❛❡s✳

❣❘❛❡♠r ✗❛■♠❛r➀ î✉❡❧r ❊❦❚✉ ❞➂❡r■ ❆❛♠❛r ❜❛✐❼✱ ❆❛r ❜❛✐❼r s❛♠❡♥■ ♣❛❸✐❝❡❧r ❯♣r ❡●❸❡P r❛ï❛r

❯♣r ❈✉❸❡❦ ♣❼❛ ✐❜❙❛❧ ❦❞è❢✉❡❧r ❣❛q✳ ❊■ ❢✉❧ ♣❛❼❡t✲❆❛s❛ ✗❛■♠❛r➀ î✉❡❧r ❡q❛❐ ❡q❛❐ ❡q❡❧✐♣❡❧❣✉❡❧❛

❆❛♠❛❡❦ ❊❡❦❜❛❡r ♥❛❡❥❍❛❧ ❦❡r q❛❡❼✳ s❛r❛✐❞♥ ❙✉③✉ ❢✉❧ ♣❛❼❡❜✱ ❊①❛❡♥ ❖①❛❡♥ q❼❛❡❜✳ ❆❛r ❙✉③✉ ❢✉❧

♣❛❼❡❧ ❍②✱ ❊■ ❞✉■ sá❛❡❍r ♠❡③❨♦ ❆❛♠❛r ♦✐t♥❡❚ ❚❜✱ ❊❦❚❛ ❥❛♥❛❧❛r ♦❦❛❸❝✱ ❜❛r❛Ý❛r ❜❛❧✌❜❚❛ ♣➥❏Ú ❡✈❡❶❡q✳

♦✐❦ ❦❡r ❡❏ ❊❣✉❡❧❛❡❦ ❡❧❛❡❦ ♦✐❜③❛t❛r ❆❜t❛r ❜❡❧✦

❡❜❡r❛❡♥❛r s♠② ❊❦❜❛r ❡❍❉♠❛➩❚❛r❡❦ ❦◗❛❚❛ ❜❡❧ ❡❣❧❛♠✳ ♦✐t♦✐♥ ✗♦❡t❨♦❦❜❛❡rr ♠t■ s❍❛❡s❨

❜❧❡❧♥ ✟✂♦✐❦↔q✉ ✈❛❜❡❜♥ ♥❛✳✁
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♦✐❜❡❦❧ ❡❜❧❛ ❜❛♦✐❼ ♦✐❢❡r ❡❞♦✐① ✟ ♥❛✱ ❆❛r ♦✐❜❡❙P ♦✐❦q✉ ❳♦✐t ❍②♦✐♥✳ t❡❜ ❦❞è❣❛❡qr ❣❸✉♦✐❼r

❦❛❡q ❡❦❛♠❡r ❍❛t ♦✐❞❡② ❞❸❛♦✐❼❡② ❯♣❡rr ❉❛❡❧r ♦✐❞❡❦ t❛♦✐❦❡② ❆❛❡q ❊❦❚❛ ❜qr ❆❛❡❚❡❦r ❡q❡❧✳ î✉❧❡➜❘♦s✱

♦✐♣❡❋❜❨♦❛❣✳ î✉❧ q✉♦✐❚ ❍❡② ❡❣❡q ♦✐❦Ú✉ ❜❛♦✐❼ ❡❢❡r♦✐♥✱ ❆❛♠❛r ❣❛qt❧❛② ❊❡s❡q✳ ❝✉♦✐♣ ❝✉♦✐♣ ♦✐♣q❡♥ ♦✐❣❡② ❞❛❼❛❧❛♠✳

❍❋❛❹ ③♠❡❦r s✉❡r ❜❧❧❛♠ ✟✂î✉❧ q✉♦✐❚ ❍❡② ❡❣❡q ❡t❛ ❣❛q t❧❛② ♦✐❦❄ ❜❛♦✐❼ ❏❛✳ ❡q❡❧❚❛ ●✉❡r ❆❛♠❛r ♦✐❞❡❦

t❛❦❛❧✱ ❊❦❜❛r ❆❛♠❛❡❦ ❆❛♣❛❞♠ï❦ ✐♥r➀❳◆ ❦r❧✱ t❛r♣r ❡t♠♥■ ❡❦❛♠r ❡◗❡❦ ❍❛t ♥❛ ♥❛✐♠❡② ❜❧❧

✟✂❆❛↔q❛ ❦❛❦❛✱ ❣❛q❚❛ ❦t ❜q❡rr❄✁

✂❦t ❜q❡rr ❡❥❡♥ ♦✐❦ ❍❡❜❄✁✟❆❛♦✐♠ ♣❛➦❚❛ ✗♦❙✚ ❦r❧❛♠✱ ❡q❡❧❚❛ ❡❦❛♥❖ ❯Ñr ♦✐❞❧ ♥❛✱ ❡❏♥

❆❛♠❛r ✗♦❙✚❚❛ ç➂❡❳♣■ ❦❡r♦✐♥✳ ❆❛❜❛r ❜❧❡t ❧❛❣❧ ✟✂❆❛↔q❛ t✉♦✐♠ ❣✉♦✐❧ ❡①❧❡t ♣❛r❄ ❆❛♠❛r ♥❛ ❡❍♦✐❜❨ ♦✐❚♣✳✁

❊❜❛r ❆❛♠❛r s➥❜❛➣❣ ➷❡❧ ❯❋❧✱ ③♠❦ ✐❞❡② ❜❧❧❛♠✱ ✂❊t ❦◗❛ ❜❧❡t ♣❛r❜ ♥❛✱ ❜❛♦✐❼ ❏❛✁✳ ❡s ❆❛❜❛r ❜❧❧

✟✂ ❆❛↔q❛ t✉♦✐♠ s❛r❛♦✐❞♥ ①❛♦✐❧ ❊t ❡❝❸❝❛❡♠♦✐❝ ❦r ❡❦♥ ❜❧ ❡t❛❄ s❛r❛♦✐❞♥ ❜❯❡②r s❛❡◗ ❈❣❼❛ ❦r ♥❛♦✐❦❄✁

❜✉❈❧❛♠ ❡❜❦❛r ❜❧♦✐q✱ ❖❡t ♦✐❦q✉■ ❍❡❜ ♥❛✳ ♠❛r❡❧❖ ❡❜❛③❍② ◗❛♠❡❜ ♥❛✳ ❜➄◗❛■ ❡❝ë❛✳ ❦◗❛ ♥❛ ❜❛♦✐❼❡② ♦✐✈t❡r

❏❛❖②❛■ ✈❛❧✳ s❛r❛♦✐❞♥ ❏❛ ③❦❧ ❡❣❡q✱ ✐❜✘❛♠❚❛ ✐♥t❛Ú■ ❞r❦❛r✳ ❏❛❖②❛r ❆❛❡❣ ❜❡❧ ❡❣❧❛♠ ✟✂❊■ ❣❛❡q

❊❦❚❛ r➭❡❝❛P❛ ✐❣r✐❣✐❚ ❆❛❡q✳ ❊❦❜❛r ❣❛❡② ❜s❡❧ s❜ r➭ ❝✉❡P ❡①❡② ❡❢❧❡❜ ❜✉❡❈q✱ ✈❨♦❛➤♣❛②❛❡rr ❜❑❙③r✳

s✉tr❛❑ ❊❡❜❧❛ ❣❛qt❧❛ ❡◗❡❦ sr✱ ❆❛r ❊①❛❡♥ ❊s ♥❛ ❜✉❡❈q❄✁✳ ✈❨♦❛➤♣❛②❛❡rr ❜❑❙③r ❡❏ ✐❣r✐❣✐❚ ❍② ♥❛

❡s❚❛ ❆❛✐♠❖ ❥❛✐♥✱ ✐❦Ú✉ ❜❧❛r s♠② ♠✉① ❢s❡❦ ❡❜✐r❡② ❡❣❡q ♠❛Õ✳ ❏❛❦ ❡s ❦◗❛✱❆❛r ♥❛ ✟ ❡✈❡❜ ❜❛✐❼r

✐✈tr ❩✉❦❧❛♠✳

✐❣r✐❣✐❚ ❡❏ ❆❛❡q ❡s ❦◗❛❚❛ ❆❜❙❨♦ ✐♠❡◗❨♦ ♥②✳ ❏✐❞❖ ✐❋❦ ♣r❙✉ ❆❜✐③ ❆❛✐♠❖ ❡s❚❛ ❥❛♥t❛♠ ♥❛✳

❦❛❧❡❦ ❡❞❡①✐q ❣❛❡qr ♥➀❡❝r ✐❞❡❦r ❉❛❧❚❛❡t ➉ ❜❼sr ✐❣r✐❣✐❚❚❛✳

♠❛◗❛r ✐❞❦❚❛ ❦♠❧❛✲❧❛❧✱ ♠❛❡❈r❚❛ ❡♠❡❚ r❶✱ ❆❛❜❛r ❧❨♦❛❡❥r ✐❞❦❚❛② s❜✉❥✳ ❡❝❛①❞✉❡❚❛ ❡❏♥

❦t❦❛❡❧r ❦➂✐❚❧ r❍s❨♦ ❡●❛❧❛❡❚ ③r❡♥r✳ ●❛❡❼r ❯♣r s❥❛r✉r ❦❛❚❛r ♠t ❧è❛ ❧è❛ ❡❣❛❡qr ①❛❼❛ ❡r❛②❛✳

✐❣r✐❣✐❚❡❦ r❶ ❜❞❧❛❡t ❆❛✐♠ ❦①♥❖ ✐♥❡❥r ❡❝❛❡① ❡❞✐①✐♥✳ t❡❜ ❊❚❛❡❦ ❡❞❡① ♠❡♥ ❍② ♥❛ ❊r r❶ ❜❞❧❛❡♥❛r

❡❦❛♥❖ ❞r❦❛r ❆❛❡q✳ ❊r r❡❶r ✐❜✐✈ßt❛■ s❜s♠② ❊❡❦ ❣❛❡qr s❡➣❣ ✐♠✐❙❡② r❛❡①✳ ✗◗♠❚❛❡t ❡t❛ ❆❛♠❛r❖

❡❝❛❡① ♣❡❼✐♥✱ t❛r♣r ❊❦❚✉ ❆❛③❚✉ ♥❡❼ ❯❋❡t ❜✉❡❈✐q❧❛♠✳ ❆❛♠❛r s❛♠❡♥■ ❊❦❚❛ ❆❛ï ❣➣❣❛❢✐❼❑ ❆❛➞♠s❛❹

❦❡r✐q❧✳ ❊❡❍♥ ❥➀❜ ❏✐❞ ✈❨♦❛➤♣❛②❛❡rr ♠t ❜❼ ❍t✱ ❆❛r ❏✐❞ s✐t❨♦■ r➭ ❝✉❡P ❡①t t❡❜❄

♣r✐❞♥ s❦❛❧❡❜❧❛ ●✉♠ ❡◗❡❦ ❯❡❋ ❡❞✐① ❣❛qt❧❛② ❡s■ ❦❛❧❡❦r ❡q❡❧❚❛ ❆❛❜❛r ❊❡s❡q✳ s❡❜

s❛t❚❛ ❜❛❡❥✱ î✉❡❧r ❡t❛ s♠②■ ♥②✱ ❊♠✐♥■ ●✉r❡t ●✉r❡t ❆❛♠❛r ❣❛qt❧❛② ❊❡s❡q ❡❜❛③❍②✳ ✐❦❑❜❛

❣❛qt❧❛❡t ❆❛s❡❜ ❜❡❧■ ❡❜✐❼❡②❡q✳ ❣❛❡② ❍❛t❦❛❚❛ ❡❣✐➱ ❆❛r ❍❛❢♣❨♦❛➠❚✳ ❆❛r❖ ❞✉❡❚❛ ❡q❡❧❡❦ ❡❥❛❣❛❼ ❦❡r

❊❡♥❡q✳ ✐❋❦ ❦❛❧❡❦r ✈✐➣❣❡t■ ❡❦❛♠❡r ❍❛t ✐❞❡② ❊❦❚✉ ❡❜❸❡❦ ❞❛❸✐❼❡② ❆❛❡q✳ ❆❛r ❊❦ ❍❛t ♥❛✐❼❡② ✐❜❡➙❣r
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♠t ❜❛✐❦ ❞✉❡❚❛❡❦ ❦➀ ❡❏♥ ❡❜❛❈❛❡↔q✳ ❜❛r❜❛r ❣❛q❚❛r ✐❞❡❦ ❆❛❶✉❧ ✐❞❡② ❡❞①❛❡↔q ❆❛r ❜❼ ❜❼ ❡❝❛① ♣❛✐❦❡②

❦➀ ❡❏♥ ❜❧❡q✳

❡❜❧❛ ❡❜❡❼ î✉❧✲❚❛■♠ ❍❧✱ ❆❛♠❛r ❜❛✐❼ ❡◗❡❦ ❡❜r❛❡♥❛r s♠②❖ ❜❡❚✳ ❡❞✐① ❆❛r❖ ❡❜❙ ❦❡②❦❚❛

î✉❡❧r ❡q❡❧ ❥✉❡❚❡q s❦❛❡❧r ♥t✉♥ ❞✉❡❚❛r s❛❡◗✳ s❜❛■❡②r ♥❥r ❣❛❡qr ✐❞❡❦✳ ✐❦Ú✉ ❡❦❛♥❖ ❈❛❡♠❧❛ ❦r❡q

♥❛ ❡❞❡① ❙❛✐Ú✳ ❡❜❡r❛❜❛r s♠② ❊❦❜❛r ❡q❡❧❣✉❡❧❛r ❦❛❡q ❡❣❧❛♠✱ ❡❦❯ ❡❦❛♥❖ ç➂❡❳♣■ ❦r❧ ♥❛✳ ❙✉♥❧❛♠

♥t✉♥ ❊❦❥♥ ❜❧❡q ✟ ✂❥❛✐♥s✱❖❚❛ r❛❡tr ❡❜❧❛ ❜❛❞✉❡❼r ♠t♥ ❯❡❼✲❯❡❼ ❡❜❼❛② ❆❛r ➉ ✐❞❦❚❛ ✐❞❡② ✭❆❛❶✉❧

✐♥❡➥❞❙ ❦❡r ❡❞✐①❡②✮ ❞➂❡r ❝❡❧ ❏❛②✱ r➭ ①❛② ❆❛❜❛r ✐❢❡r ❆❛❡s✳✁ ❆❛r ❊❦❥♥ ❜❧❧ ✟ ✂❡❧❥❚❛② ♥❛✐❦ ✐❜P

❆❛❡q✳✁ ❜❧❛■ ❜❛❍✉❧❨♦✱ ❊■ ❦◗❛ ❣✉❡❧❛ ❆❛✐♠❖ ❥❛♥t❛♠ ♥❛✳ ❆❛♠❛r ❦◗❛❣✉❡❧❛r ❍② ❉❛♥❛ ❣✐❥❡②❡q✱ ✐❦❑❜❛

❉❛♥❛❣✉❡❧❛ ❊r❛■ ✐❞❡②❡q ❍②❡t❛✳ ✐❦↔q✉✐❚ ♥❛ ❜❡❧ ♣❛❙ ❦❛✐❚❡② ❝❡❧ ❡❣❧❛♠✳

✐❜❦❛❧❡❜❧❛ ✐❢❡r ❊❡s ❡❞✐① s❦❛❧❡❜❧❛r ❡q❡❧❣✉❡❧❛r s❡➣❣ ❆❛r❖ ❡❜❙ ❦❡②❦❚❛ ❥✉❡❚❡q✳ ❦◗❛

❙✉❡♥■ ❡❜❛❈❛ ❏❛②✱ ❯♣❧❳❨ ❖ ❆❛❡❧❛❝♥❛r ❊❦♠❛Õ ✐❜P② ➉ ✐❣r✐❣✐❚■✳ ❊❦❚❛ ❦❛❡❧❛✱ ♣❨♦❛❑❧❛ ❡q❡❧ ❜❧❧ ❖r

♠❛♠❛r ❜❛✐❼r ❡❞❡❙ ♥❛✐❦ ❊❦❚❛ ❡❧❛❦❡❦ ■②❛ ❜❼ ❡❜✐❥ ❡❣❛❡qr ❊❦❚❛ r➭❡❝❛P❛ r➭ ❙✉❡P ❡♠❡r ✐❞❡②✐q❧✳ t❛■

❊■❚❛❖ ✐❋❦ ✐❣r✐❣✐❚ ♥②✱ ✐❣r✐❣✐❚r ♠t ❡❞①❡t r➭❡❝❛P❛ ❍❡❜✳ ❜❛✐❦r❛ ❦◗❛❣✉❡❧❛ ❍❛❸ ❦❡r ✐❣❧✐q❧✳

❜❛✐❼ ❩✉❦❡t ❩✉❦❡t ✈❛❜❧❛♠✱ ❵✈❛❡❧❛■✱ ❆❛♠❛r ❥♥❨♦ ❦❛r❡◆✲❆❦❛r❡♥ ❖❚❛ ❡❜❙ ✐❜①❨♦❛t ❍❡② ❡❣❧✳✬

♣r✐❞♥ ❡r❛❜❜❛r✱ ❡t♠♥ ❦❛❥ ❡♥■✱ s❦❛❧ ❡◗❡❦■ ❥❛♥❛❧❛r ❦❛❡q ❜❡s ❆❛✐q✳ ❡♠❧❛ ❡❞①❛r ♠t ❦❡r■ ①✉❡❞

❞➥❙♥❛➥◗➀r ✐✈❼ ❥♠❡q ❜❛❡r❜❛❡r✳ s❜❛■ ✐❣r✐❣✐❚ ✐✈✐❥❚ ❦r❡t ❆❛s❡q✳ ♥❛♥❛ ❞➥❙♥❛➥◗➀r ♥❛♥❛ ♠t✱ ❦❛r❖ ♠✉❡①

✈②✱ ❦❛r❖ ❡❝❛❡① ✐❜➩♠②✳ s❛r❛✐❞♥ ❊■✈❛❡❜■ ❝❧❧✳ ❆❛✐♠ ✗❛t❨✐❍❦ ❦❛❥❦❡➥♠r ♠❛❡❈ ♠❛❡❈ ❏①♥■ ❣❛qt❧❛r

❡❝❛①❛❡❝❛✐① ❍■✱ t①♥■ ❊❦■ ❞➄❙❨♦✳

➳❡♠ ✐❜❡❦❧ ❍❧✳ ❖✐❞❡❦ ❣❛qt❧❛② ❝❛➬❧❨♦ ❜❛❼❡t ❜❛❼❡t ❍❋❛❹■ ❍➂❧➩◗➂❧ ❦❛➠❉ ❍❡② ❜s❧✳ ❞✉✲

✐t♥❡❚ s❛❍s➀ ❡q❡❧ ❣❛❡qr ❉❛❧ ❡❜❡② ❯♣❡r ❯❋❡t ◗❛❦❧✱ ❆❛r ❜❛❦➀ ❦❡②❦❥♥ ♥➀❝ ❡◗❡❦ t❛❡❞r ❯❹s❛❍

✐❞❡t ◗❛❦❧ ✐❣r✐❣✐❚ ③r❛r ❥♥❨♦✳ ❊❦❥♥ ❣❛❡qr ✗❛② ❆❛♥✉✈➂✐♠❦ ❉❛❧❚❛r ❯♣r ✐❞❡② ❡❍❸❡❚ ❆♥❨♦ ❉❛❧❚❛ ③r❛r

❥♥❨♦ ❯❋❡t ❧❛❣❧✳ ❆♥❨♦❥♥ ❉❛❧✲♣❛t❛r ❢❸❛❦ ✐❞❡② ❣❡❧ ❯♣❡rr ✐❞❡❦ ❯❸✐❦ ♠❛r❡t ❧❛❣❧✳ ❆❛r ❊❦❥♥

❣❛❡qr ✗❛② ♠❣❉❛❡❧ ❯❡❋ ✐❣❡②✐q❧✳ ❍❋❛❹ ❝t✉➥◗❥❡♥r ❯♣r ❡❦❛❡Ó❡❦ ❡❏❚❛❡❦ ❡①❸❛❥❛ ❍✐↔q❧ ❡s■❛❚ ❊❡s ♣❼❧✳

❡q❡❧❚❛ ✈❡② ❡❝❸✐❝❡② ❯❋❡t■ ❍❛t ❢❡î ❉❛❧ ❡◗❡❦ ❆❛q❛❼ ❡①❡② ♣❼❧ ♠❛✐❚❡t✳ ❡❞➊❡❼ ✐s❸✐❼ ❡❜❡② ♥➀❡❝ ❡♥❡♠

❡❞✐① ✐✈❡❼r ❝❛➬❧❨♦ ❆❛r❖ ❡❜❡❼ ✐❣❡②❡q✳ ♥➀❝ ❡◗❡❦ ❡❩❧❛ t✉❡❧ t✉❡❧ ✐❣r✐❣✐❚❚❛r ✐❞❡❦ ♠❛r❛ ❍❡↔q✳ ❯♣r❡◗❡❦

❆❛r❖ ❊❦❚❛ ❉❛❧ ❡✈❡❶ ❊❦❥♥ ✐❣r✐❣✐❚❡❦ ❧❳❨♦ ❦❡r q✉❸❼❡t ❧❛❣❧✳ ❆❛♠❛❡❦ ❡❞➊❡❼ ♥➀❡❝ ❆❛s❡t ❡❞❡①■

❞❧ qÕ✈➣❣ ❍❡② ❡❣❧✳ ❡❏ ❡❏✐❞❡❦ ♣❛r❧ ♣❛❧❛❧✳ ❡❏ ❆❛q❡❼ ♣❡❼✐q❧ t❛r ♣❛ ✈❛❡❶✐♥✱ ❯❡❋ ❡①❸❛❼❛❡t
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What do We Want???

Subhankar Mukherjee

2nd Year

Once upon a time, there was a poor man named Raghu. He was extremely

poor, but was contented with whatever little he had. He worked hard, collecting

firewood from the forest which was a few miles away from his village. He kept aside some

quantity of wood for his daily purposes and sold the excess in the market. Everyday,

Raghu woke up when the cock crowed. He ate breakfast prepared by his wife and set

off for the forest on foot. Both Raghu and his wife loved each other selflessly. They

were grateful to God for the beautiful life they shared in their little home. They were

married for around ten years and had two children - a boy named Sundaram, seven

years old, and a girl named Meera, five years old. There were occasional conflicts

between the couple over trivial issues, but those were resolved in a short time through

peaceful discussions.

The Devil was keeping close eyes on Raghu for a long time. He was vexed

with the lack of violence and disharmony enveloping Raghu’s life. "How can an ordinary

poor man like him, lead such a happy and fulfilling life?!" wondered the Devil. The

Devil was impatient with cunning motives to ruin Raghu’s near-perfect life. After

studying Raghu’s habits and manners for a couple of months, he was able to perceive

some weakness in Raghu’s character. The Devil devised an intricate stratagem to coax

out the negativities embedded within Raghu’s soul.

One fine evening during the summer, when Raghu was returning from the

forest after a long day of toil, he decided to take a short break in the shade of a huge

banyan tree. He was mentally calculating the expenses for the week. "Oh no! There is

not enough money to pay the school fees for the children. I think my wife and I, have
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to sacrifice meals for two days... Alright, so be it... Only if there was some way to get

a hundred rupees now.", sadly murmured Raghu to himself. The Devil was close by,

eavesdropping on Raghu’s monologue. "The time has come!!!", chuckled the Devil. A

ten rupees note appeared in front of Raghu, out of nowhere. Few seconds later, came

a twenty rupees note. Raghu couldnot believe his eyes. "Thank you, God!!! You have

listened to my prayers. I love you so much.", exclaimed Raghu delightedly.

He pranced towards the notes. He grabbed the twenty rupees note and

with gloating eyes turned to fist the ten rupees bill. But no sooner had he touched

the twenty rupees bill, the ten rupees note vanished into thin air. Then, came a fifty

rupees note, followed by a hundred. Unable to resist the temptation, he jumped to

clutch the fifty rupees bill with his left hand as his right hand was pre-occupied with

the twenty rupees. However, as soon as his fingers kissed the fifty note, the twenty

rupees in his right hand magically disappeared. Raghu was puzzled and irritated. The

Devil kept on conjuring up higher sums of money - first as larger denomination notes,

then bundles, followed by thicker bundles. Each newly added amount was spaced little

further away from the previous one. Raghu lost his composure and was overcome by

greed. With futile efforts, he chased the notes dancing in the wind. Whenever he

clenched the cursed sum of money, the previous sum faded into oblivion.

Unable to reconcile with the transitoriness of these notes, Raghu grew

hysterical and madly chased after the thicker bundles. He lost track of time and

place. He digressed far away from the road leading to his village. It was past evening

and dusk was rolling to nightfall. The sun was setting with a crimson flare, dyeing

the western horizon golden orange. In a few moments, it would be night. "I will be

rich soon. I will be filthy wealthy. No more hours of labour in the forest... no more

low money from firewood. No more scanty meals for my family... Yes, yes, I am going

to be the richest person in the world. No more poverty, ha ha ha ha! ", shrieked

Raghu, agony, hope and hatred, flashing in his eyes, as he penetrated deeper into the

unknown regions of the forest. Blinded by greed, anger, attachment and ego, Raghu

lost his greatest treasure, his Peace of Mind. The Devil was overwhelmed with joy. It

was his win after all. The Magic he wrought had payed off well. He felt proud of his

victory, and why wouldn’t he? He hadnot felt such satisfaction in a long, long time.

Finally, he had achieved in swerving another loyal servant of God, away from the path

of righteousness. Now, the Devil could rest in peace for some time.

Aren’t most of us like Raghu? Deluded under the momentary pleasures in

material objects, we sacrifice our innate qualities and lose our soul to the Devil. Under
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the burden of difficult circumstances, we lose faith in God, our Supreme Father, thus

creating a crevice for vices to surface out into our consciousness. Every crisis in our life

is a harbinger for some positive awakening in us. Let us not be afraid and be tempted

for an easier way out. Through unadulterated faith in Him, even mountains of crisis

reduce to mole-hills.Getting what we want is Destiny, enjoying what we have

is Choice. What do we want?
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When I’d Miss All That

Sucheta Datta

2nd year

When vacations would be perennial;

When the homely classrooms would see their last,

The blackboard would move to a dark corner,

And the chalk and duster would gather dust;

When homework would not harass any more;

Scales, maps, tables, boxes go under rust;

Arts, sports or lab slots won’t ever come back;

Listening to teachers would become a past;

When exams won’t steal sound sleep or leisure,

When time won’t race with syllabus so vast;

When babbling with mates of same age would stop –

Only memories would dwell in the bust.

I would be down with the cabin-fever

Charring the core and unnerving the crust;

I would be hid under heaps of hurdles,

I would watch my spirits falling off fast.

Simple delights, little desires would flee.

The clock won’t revert once the die is cast;

Life won’t ever be a bed of roses –

That’s what Master Time believes to be just.
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❡❏♥ ❆❛♠❛r ❦❛❡♥ ✗✐tÙ✐♥t ❍❡t ❧❛❣❧✳ ❦❡②❦ ♠✉❍➂❡➥tr ❥♥❨♦ ❜❛❧❦✐❚r ✐❞❡❦ t❛✐❦❡② t❛r ♥❛✲♣❛❖②❛❣✉❡❧❛

❯♣❧✐➢③ ❦r❧❛♠✳ ♠❡♥ ❍❧ ❊❡❞r ❥♥❨ ❡t❛ ➩❜❛♠➀✐❥r ✗✐tì❛♥ ❵r❛♠❦➄í ✐♠❙♥✬✳ ❊■ ✗✐tì❛♥ ❍②t t❛r

♠✉❡① ✈❛P❛ ❡❢❛❚❛❡t ♣❛r❡❜ ♥❛✱ ✐❦Ú✉ t❛r ❝❧❛r ♣❡◗ ❊❦❚✉ ❆❛❙❛r ❆❛❡❧❛ ➷❛✐❧❡② ✐❞❡t ♣❛r❡❜✳ ❡❦❛❡♥❛✐❞♥

❊■ ❜❛❧❦✐❚ ❦◗❛ ❜❧❡t ♣❛r❡❜ ♥❛✱ ❡❧①❛♣❼❛ ❦❡r ♥❛❡♠r ♣❛❡❙ ❜❼ ✐❉✐❣❘ ❜s❛❡t ♣❛r❡❜ ♥❛✱ ❙✉③✉ ➁➧❜❡rr

❡❞❖②❛ ❵❡❜❛❜❛✬ ✐❉✐❣❘✐❚ s❛r❛ ❥➀❜♥ ♥❛❡♠r ♣❛❡❙ ❜❡② ❡❜❼❛❡t ❍❡❜✳



✶✾

➐❲❛③➀♥t❛✦✦

s✉✐✗② ❦✉♠❛r ❡❝➊③✉r➀

✐❜❞❨♦❛➥◗➀ ❣❡❜P❦

➐❲❛③➀♥t❛r ✼✵ ❜➥P ♣❡r❖✱

■✐t❍❛❡sr ♣➄ì❛② ♣❡❼ ❆❛s❛

❡s■ s❑❣❘♦❛♠➀ ✐❞❡♥r ❦◗❛ ❆❛❥❖ ➩♠➄✐t♣❡❚

❯➹❧ ♥❳❡Õr ♠❡t❛ ❈❧✌♠❧✌ ❦❡r

✶✾✹✼ s❛❡❧r ✶✺■ ❆❛❣❡➩❚r ♣r

✈❛rt❜❛s➀ ❡♣❡②✐q❧ ✐❞❙❛✲

❡❞❡①✐q❧ ❆❛❦❛❡❙r ✐❦♥❛❡r ❊❦❚❛ ❙➄➣①❧❍➀♥ ❥❧Ú ❆✐❣✚❦✉➠❉

✐❍❑s❘♦ ❙✐➭ ♣r❛✐❥t ❍❡② ✐❜❞❛② ✐♥❡②❡q

❊■ ✐q❧ t❛❡❞r s♠ï ✐❦q✉r ➃❡➥Ù ♣❛❖②❛ ✲➐❲❛③➀♥t❛✍

t①♥✱

❍❡② ❡❣❡q ❦t r➭ ❳②➀ s❑❣❘❛♠✱

♠✉❡q ❡❣❡q ❙t ❙t ❜➀r ❞❛♠❛❧ sÚ❛♥✱

t❛r❛ s❡❜ ❡r❡① ❡❣❧ ❆❛❥❡❦r ➩❜➥❣③❛♠✳

❡♥t❛❥➀ s✉✈❛P✱ ❣❛➠③➀❥➀✱ ❳✉❞➀r❛♠ ✗♠✉① ❜r◆➀②✱

❡♠❛❡❞r ✐♥❦❚ t❸❛r❛ ❆❛❥❖ ✗❛t❤➩♠r♥➀②✱

st❨♦❛❣❘❍ ❆❛❡Ý❛❧♥✱ ❧❜◆ ❆❛■♥ ✈➣❣✲

✈❛rtq❛❼✱ ❆❛r ❡s■ ❥❛✐❧②❛♥✲❖②❛❧❛❜❛❡❣r ❍t❨♦❛❦❛➠❉✱

❏❛r ❥♥❨♦ ❦✐❜❣✉r✉ ✗t❨♦❛①❨♦❛♥ ❦❡r♥✱

✲r❡➭ ❡✈❥❛❡♥❛ s➤▼❛♥✍

t❛r♣r ❜❍✉✐❞♥ ❡❦❡❚ ❡❣❡q✱ ❡❦❡❚❡q ❜qr

❍❛t❡❼ ❡❜❼❛■ ➐❲❛③➀♥t❛✱ ❙❛✐Úr ❆❛sr✱

❦t❚❛ ➐❲❛③➀♥ ❡♠❛r❛✱ ❡♣❡②✐q ➐❲❛③➀♥t❛
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✷✵

❜❘♦ó st❨♦ ❖ ❥❣❹ st❨♦

sÚ✉ ✗s❛❞ ❥❛♥❛

✗♦◗♠ ❜➥P

❵❥❣❹ ♠❛②❛♠②✬ ✲ s❛③❛r◆ ♠❛♥✉❡Pr ❦❛❡q ❊■ ❦◗❛✐❚r ❆➥◗ ❵❥❣❹ ❦➦♣♥❛ ♠❛Õ✬✳ ❆❛♠❛❡❞r ■✐Þ②❣❘❛❍❨♦

s♠✉❞② ❥❣❹ ❆❛♠❛❡❞r ♠❡♥r■ ❆♥✉✈➂✐t ♠❛Õ✱ ■❍❛r ❡❦❛❡♥❛ ❜❛ï❜ sÑ❛ ❡♥■✳ ✐❜✐✈ß ✗❛❝❨♦ ❖ ♣❛➧❝❛t❨♦

❞❛➥❙✐♥❦❣◆ ❊■ ✐❜♦➘♦❛♥❜❛❞ (Idealism)✟❊r ❯♣r ❆❛➩❍❛❙➀❧✱ ❆❛❜❛r ❆❡♥❡❦r ♠❡t ❥❣❹ ❆♥✉✈➂✐t ♠❛Õ

♥❡❍✱ ■❍❛r ❜❛ï❜ sÑ❛ ❆❛❡q ✭Realism✮✳ ❆❛♠r❛ ❡❞❙✲❦❛❧(space-time) ✐♥✐♠❡Ñr ❜❛■❡r ❏❛■❡t ♣❛✐r♥❛✳

❡❞❙✲❦❛❧ ✐♥✐♠Ñ sè➠③➀② r❍s❨♦ ✐♥➥◆② ❦✐r❡t ❡❣❡❧ ■❍❛❡❞r sÑ❛ ✭existence✮ ➐❲➀❦❛r ❦✐r❡t ❍■❡❜✳ t❛❍❛

❍■❡❧ ❥❣❡tr ❆✐ï➞❲ sè❡➠③ ✐❦ ❜❧❛ ❏❛②❄ ❵❊■ ❥❣❡tr ❆✐ï➞❲ ♥❛■✬ ■❍❛r ❆➥◗ ❍■❧ ■❍❛r ✐♥r❡♣❳

✭Absolute✮ ❆✐ï➞❲ ♥❛■✳ ❏❛❍❛ ❆❛❡q t❛❍❛ ❍■❧ ❆❛❡♣✐❳❦ ✭Relative✮ ❆✐ï➞❲✳

❆❛♠r❛ ♣➬✲■✐Þ❡②r s❛❍❛❡❏❨♦ ❥❣❹❡❦ ❡❏✈❛❡❜ ♣➥❏❡❜❳◆ ❦✐r✱ ❏✐❞ ❆❛♠❛❡❞r ❆❛r ❊❦✐❚ ■✐Þ♦② ❆✐③❦

◗❛✐❦t t❛❍❛ ❍■❡❧ ❆❛♠r❛ ❆❛❡r❛ ✐❦q✉ ❆✐✈♥❜ ✗t❨♦❳ ❦✐r❡t ♣❛✐rt❛♠✳ t❡t❛✐③❦ ◗❛✐❦❡❧ ❆❛❡r❛ ✐❜✐✈ß

r➂❡♣ ✗t➀②♠❛♥ ❍t✳ ❏❛❍❛r❛ ❡❝❛❡① ❡❞✐①❡t ♣❛❡r♥❛ t❛❍❛r❛ ❥❣❡tr ❆❛❡❧❛r➂♣ ♠❛②❛❡❦ ❆♥✉✈❜ ❦✐r❡t ♣❛❡r♥❛✳

❆t❊❜ ■❍❛r ❡s■ ❆♣✐r❜➥t♥➀② ❆❝❧✱ ❆♥Ú sÑ❛ ♥❛■✱ ✐❦Ú✉ ❥❣❹❡❦ ❆✐ï➞❲❙➂♥❨♦ ❜❧❛❖ ❏❛■❡❜♥❛ ❦❛r◆ ■❍❛

✐❜❞❨♦♠❛♥ r✐❍②❛❡q✳ ❆❛❜❛r ♣r♠❛♥✉❦❛r◆❜❛✐❞❡❞r ♠❡t ❵❥❣❹ ❆s❑①❨♦ ♣r♠❛◆✉r s♠❛❍❛r ♠❛Õ✬ ➁➧❜❡r↔q❛②✱ ❊■

s❦❧ ♣r♠❛◆✉ ❍■❡t ❵s➄✐ë✬ ❍②✳ ❆❛❜❛r ➈❜❞❛✐Ú❦❣◆ ❊■ ♠t❜❛❞❡❦ ❆➩❜➀❦❛r ❦❡r♥ ❊■ ❏✉✐➭ ✐❞②❛ ❡❏✱

❥❨♦❛✐♠✐t❦ ✐❜Ý✉r ♥❨♦❛② ♣r♠❛◆✉r ❆❑❙ ❜❛ ❆❛②t♥ ♥❛■✱ ❊❜❑ ❏❛❍❛r ❆❑❙ ❜❛ ❆❛②t♥ ♥❛■✱ ❡s■ ♣r♠❛◆✉r

Ø❛r❛ ❊■ ❆♥Ú ❥❣❡tr s➄✐ë ❆sé❜✳ ❙➂♥❨♦❡❦ ❆♥Ú ✐❞❡② ❣✉◆ ❦✐r❡❧ ❙➂♥❨♦■ ❍②✳ ✐❦Ú✉ ❊ ♣➥❏Ú ❆❛♠r❛

❊♠♥ ✐❥✐♥s ♣❛■ ♥❛■ ❏❛❍❛ ❥❛✐♥❡❧ s❜ ❥❛♥❛ ❏❛②✳ ❆❛♠r❛ s♠✉❞② ❥❣❹❡❦ ♣❞❛➥◗ ❖ ❙✐➭❡t ✭Mass and

Energy✮ ♣➥❏❜✐st ❦✐r②❛✐q✳ ❊■ ✐♥❥✟♣✐r❜➥t♥❙➀❧ ♥➧❜r ❥❣❡tr ♠❡③❨♦ ❊❦✐❚■ st❨♦ ❍■❧ ❆♥Ú ➩❜r➂♣

❆❛➞♠❛ ✭Soul✮✱ ❏❛❍❛ ♠❡♥r ❆t➀t✱ ✐♥r❛❦❛r✱ ❡❞❙❦❛❧ ✐♥✐♠❡Ñr ❆t➀t ❖ s➥❜❜❨♦❛✐♣ ✐❜r❛❥♠❛♥✳ ❆❛r ❊■

s♠✐ë ❆❛➞♠❛ ❏❛ ♠❛♥❜ ❆❛➞♠❛ s♠➠❜❡② ❣✐❋t✱ t❛❍❛■ ❍■❧ ➁➧❜r ❜❛ ❜❘♦ó✱ ❏❛❍❛ ❊❦♠❛Õ ❝r♠ ❜❛ ♣➂➥◆❜ï✉

✭Absolute✮✳ ❆❛♠r❛ ❡❞❙❦❛❧ ✐♥✐♠Ñr➂♣ ❦❸❛❡❝r ♠③❨♦ ✐❞②❛ ❜❘♦ó❡❦ ❡❞✐①❡t✐q✳ ❆❛r ❊■r➂♣ ❦❸❛❡❝r ♠③❨♦ ✐❞②❛

❜❘♦ó❡❦ ❡❞✐①❡t✐q✳ ❆❛r ❊■ r➂❡♣ ✐♥❡❝r ✐❞❦ ❍■❡t ❡❞✐①❡❧ ❊■ ❜❘♦ó ❥❣❹r➂❡♣ s➄ë ❍♥✳ ❆➥◗❛❹ ❡❏①❛❡♥ ❡❏①❛❡♥

❡❞❙ ❦❛❧ ✐♥✐♠Ñ ♥❛■✱ ❡s①❛❡♥ ♠♥ ❖ ✐❝Ú❛r ❡❦❛❡♥❛ ♣✐r❜➥t♥ ♥❛■✳ ❥➀❜ ❥❣❹ s➥❜❞❛ ✐❜❦✐❙t ❍■❡t❡q✱ ✐❦Ú✉
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❜❘ó ❜❛ ➁❙❲r ❆♥Ú✱ ✐❝r✲❆♣✐r❜➥t♥➀② r✐❍②❛❡q✳ t❛■ ❆❡♥❦ ❞❛➥❙✐♥❦ ❜✐❧②❛ ◗❛❡❦♥ ❵❜❘♦ó st❨♦ ❥❣❹ ✐♠◗❨❛✬✳

❆❛♠r❛ ❡❦❍■ ■❡❧❦➛❘♥ ❡❞✐① ♥❛■✱ ❙✉③✉♠❛Õ t❛❍❛r ✐❦q✉ ✗✈❛❜ (effect) ♣➥❏❡❜❳◆ ❦✐r②❛ t❛r

❆✐ï➞❲ ➐❲➀❦❛r ❦✐r②❛✐q✳ ■❍❛r ❯♣r ✐✈✐Ñ ❦✐r②❛ s➤♣➂➥◆ ♣❞❛➥◗✐❜❞❨♦❛ ❞❛❸✐❼❡② ❆❛❡q✳ t❛❍❛ ❆❛♠r❛ ❆♥✉✈❜

❦✐r❡t ♣❛✐r❡❧ ❏◗❛s❛③❨♦ ❡❝ë❛ ❦✐r❡❧ ➁❙❲❡rr ❆✐ï➞❲ ❆♥✉✈❜ ❦✐r❡t s❳♠ ❍■❜✳ ❝r♠ ♣➥❏❛❡② ❊❦✐❚■ ❦◗❛

st❨♦ ❡❏✱ ❊❦ ❥❣❹ ❊❦✐❚ ❆①➠❉ ✐❜❙❲✱ ❏❛❍❛ ■✐Þ❡②r ♠③❨♦ ✐❞②❛ ❥❼r➂❡♣✱ ♦➘♦❛❡♥r ♠③❨♦ ✐❞②❛ ❥➀❜r➂❡♣ ❖

❆❛➞✛❛r ♠③❨♦ ✐❞②❛ ➁❙❲rr➂❡♣ ✗✐t✈❛t ❍■②❛❡q✳ t❡❜ Idealism, Realism, ❡❜❞❛Ú❜❛❞ ❡❦❛❡♥❛✐❚■ ✐♠◗❨♦❛ ♥❡❍✳

♠❛♥✉P ❦①♥❖ ✐♠◗❨♦❛ ❡◗❡❦ s❡t❨♦r ✐❞❡❦ ❊❡❣❛② ♥❛✱ s❜➥❞❛ ❆❛❑✐❙❦ st❨♦ (Lesser Truth) ❡◗❡❦ ♣➂➥◆ s❡t❨♦r

(Higher Truth) ✐❞❡❦■ ❆❣❘sr ❍②✳ ❆❛♠❛❡❞r ✐❜❝❛➥❏ ✐❜P② ❍■❧ ❡❦❛♥✐❚ ❆❛❑✐❙❦ ❆❛r ❡❦❛♥✐❚ ♣➂➥◆ st❨♦

t❛❍❛ ❙♥❛➭ ❦r❛✳



✷✶

Paintings

Contributions from various artists amongst us.



Paintings 61

Nilasha

1st Year M.Sc.



Paintings 62

Nilasha

1st Year M.Sc.



Paintings 63

Sumitava

1st Year M.Sc.



Paintings 64

Arnab Seal

2nd Year M.Sc.



Paintings 65

Arnab Seal

2nd Year M.Sc.



Paintings 66

Arnab Seal

2nd Year M.Sc.



Paintings 67

Samit

2nd Year M.Sc.



✷✷

Photographs

Contributions from various photographers amongst us.



Photographs 69

Sumitava

1st Year M.Sc.



Photographs 70

Sumitava

1st Year M.Sc.



Photographs 71

University View from Science Hostel

Rahul

2nd Year M.Sc.



Photographs 72

A small resident of RKMVU

Sucheta

2nd Year M.Sc.


