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Text 1

Can We Really Understand Matter ?

Eugene Linden

Few tasks are more daunting; than standing in the path of a charging theoretical physicist who
is hell-bent on getting funding for the next particle accelerator. As practitioners of the hardest of

the hard sciences, physicists do little to discourage their aura of intellectual supremacy,

particularly when suggesting to Congress that a grand synthesis of all the forces of nature is at
hand if the Government will only cough up a f;w billion dollars more. But what if this confidence
is misplaced? What if the barrier:s to knowledge are higher than many physicists like to admit?

For mucmis century, scientists have known that the comfortable solidity of things
begins to break down at the subat omic level. Like the Hindu veil of Maya, the palette from which
nature paints atoms proves illusory when approached. From afar, this world appears neatly
separated into waves and particles, but close scrutiny reveals indescribable objects that have
characteristics of both. .

Physicists have prospered in thiﬁﬁ@ realm, but neither physics nor the rest of science has
fully digested its implications. Inside the atom is a world of perpetual uncertainty in which
particle behavior can be expressed only as a set of probabilities, and reality exists only in the eyes
of the observer. Though the recogznition of this uncertainty grew in part out of Albert Einstein’s
work, the idea bothered him inimensely. “God does not play dice with the universe,” he
remarked.

The set of mathematical tools developed to explore the subatomic world is called_quantum
mechanics. The theory works ama zingly well in predicting the behavior of quarks, leptons and the
like, but it defies common sense, and its equations imply the existence of phenomena that seem
impossible. For instance, under sjpecial circumstances, quantum theory predicts that a change in
4n object in one place can instantly produce a change in a related object somewhere else—even on
the other side of the universe.

Over the years, this seeming paradox has been stated in various ways, but its most familiar
form involves the behavior of photons, the basic units of light. When two photons are emitted by

a particular light source and given. a certain polarization (which can be thoukht of as a type of

| ko be, 1




orientation), quantum theory holds that the two photons will always share that orientation. But
what if an observer altered the polarization of one photon once it was in flight? In theory, that
event would also instantaneously change the polarization of the other photon, even if it was light-
years away. The verygic!g&\violates ordinary logic and strains the traditional laws of physics.

The two-photon [;T.t;zle was nothing more than a matter of speculation until 1964, when an
Irish theoretical physmamed John Stewart Bell restated the plfoblemas a simple mathematical
proposition. A young physicist named John Clauser came upon Bell’s theorem and realized that it
opened the door to testing the two-photon problem in an experitnent. Like Einstein, Clauser was
bothered by the seemingly absurd implications of quantum naechanics. Says Clauser, now a
research physicist at the University of California, Berkeley: “I had an opportunity to devise a test
and see whether nature would choose quantum mechanics or reality as we know it.” In his
experiment, Clauser, assisted by Stuart Freedman, found a wway of firing photons in opposite
directions and selectively changing their polarization.

The outcome was clear: a change in one photon did alter the polarization of the other. In
other words, nature chose quantum mechanics, showing that the two related photons could not be
considered separate objects, but rather remained connected in some mysterious way. This
experiment, argues physicist Henry Stapp of Lawrence Berkeleys Laboratories, imposes new limits
on what can be established about the nature of matter by proving that experiments can be
influenced by events elsewhere in the universe.

Clauser’s work pointed out once again that the rules of queintum mechanics do not mesh well

_with the laws of Newton and Einstein. But most physicists do 110t see the apparent disparity to be

a major practical problem. Classical laws work perfectly well in explaining phenomena in the
visible world—the motion of a planet or the trajectory of a cuseveball—and quantum theory does
just as well when restricted to describing subatomic events like the flight of an electron.

Yet a small band of physicists, including Clauser anci Stapp, are disturbed- by their
profession’s priorities, believing that _the anomalies of quaritum theory deserve much more
investigation. Instead of chasing ever smaller particles with eve r larger accelerators, some of these
critics assert, physics should be moving in the opposite direct ion. Specifically, science needs to
find out whether the elusiveness of the quantum world applies to objects larger than subatomic
particles.

No one worries about the relevance of quantum mechanic:s to the momentum of a charging
elephant. But there are events on the border between the wisible and the invisible in which
quantum effects could conceivably come into play. Possible ex amples: biochemical reactions and
the firing of neurons in the brain. Stapp, Clauser and others be lieve that a better understanding of
how quantum theory applies to atoms and molecules might help in everything from artificiab

B
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intelligence research to building improved é@roscopis,‘l*‘tgl;7 novv, though, this boundary area is a
. y . . K

theoretical no-man’s land. Certainly physicists are a lot?urther from understanding how the world

works than some would have Congress believe.

(From TIME )
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Notes

1.hell-bent: recklessly determined to do or achieve something

2. hard science: any of the natural or physical sciences, in which hypotheses are rigorously
tested through observation and experiment

3. the veil of Maya: the disparagement of the sensory realm as mere illusion, characteristic
of much Indian religion. Maya was the mother of Gautama Buddha in Hinduism.

4. Albert Einstein (1879—1955): German-born American physicist, formulator of the
theory of relativity, winner of the Nobel Prize for Physics in 1921

5. quantim mechanics: in physics, a theory based on using the concept of the quantum unit
to describe the dynamic properties of subatomic particles and the interactions of matter and
radiation

6. Isaac Newton (1624—1727): English physicist and mathematician, author of the
Principia , founder of the law of gravitation and laws of motion

7. artificial intelligence (AI): the collective attributes of a computer or computer-controlled
mechanical devices able to perform taskscommonly associated with human intelligence such

as reasoning, generalizing, learning from experience, adapting, decision-making etc.

EXERCISES

I. Vecabulary
Complete each of the following sentences with one of the Sfour choices given below it .
1. Alice told the media that 10 to 12 pebple were on driving her husband from
FBI.
A. bent B. imposed C. colossal D. restricted




.

2. can expire by the billions as the brain refines its circuitry during development.

A. Photon B. Lepton C. Neuron D. Quantum

3. Young Salman’s religion and pale skin made h?m something of a complete in
his native city.
A. paradox B. anomaly C. gyroscope D. curveball

4. The essence of soccer is more __, although the objective of scoring one more goal

than the other guys is easy to understand.
A. perpetual B. illusory C. quirky D. elusive
5. The between cause and effect represents Roosevelt Magic, the craftsmanship
of a man who is master of the art of politics.
A. orientation B. disparity C. momentum D. speculation
6. He has ridden bulls in Oklahoma, played poker with Clint Eastwood and tossed
with Paul Newman in Las Vegas.
A. palette B. dice C. security D. trajectory
7. The preferred solution is full NATO membership, an ambition that could with

the West’s desire to find a post-cold war role for the alliance and a new world order that

* works.
A. daunt B. misplace C. mesh D. emit
8. Since ancient times people have believed that long hair bestows power and an
of sensuality.
A. aura B. supremacy C. polarization D. theorem

Definition
Fill in the blanks in the first four sentences with one of the words provided below ( making
some changes if necessary) and then provide a definition for the word in the remaining

sentences. Base your choice or definition on the text .
priority momentum polarization implication

1. is something that must be done or dealt with as soon as possible before other
things.

2. is the quantity of motion of a moving body, measured as a product of its mass
and velocity.

3. is the conclusion that can be drawn from something although it is not
explicitly stated.

4. is the process of restricting the vibrations of a transverse wave, especially
light, wholly or partially to one direction. 3.2

5.A light-year is

6.A paradox is




7 .An accelerator is

II. Mosaic

1. Mark the stress of the following words. What pronunciation rule can we generalize from
them?
implication recognition polarization orientation
speculation proposition profession investigation
reaction direction

2. Circle the word which does not fit into the group.
quark lepton molecule photon particle

3. What does the phrase “nothing more than” in the sixth paragraph mean?
A. merely B. not at all C. not only D. absolutely

4. The phrase “mesh with” in the ninth paragraph means “ "
A. break away from B, be in harmony with
C. keep pace with D. trap into

5. How would you interpret the sentence “God does not play dice with the Universe” in the
third paragraph?
A.God is the greatest opponent of the universe.
B.Gambling is considered by God to be an evil activity.
C. Uncertainty is the nature of the universe.
D. Predictability is the key point of natural laws.
6. The last sentence of this article indicates that
A.some physicists understand the world far better than the Congressman
B. physicists overstate their understanding of the world to the Congress
C.the Congress understands the world far better than the physicists
D. physicists and the Congress have different ways of understanding the world
7. What kind of figures of speech is involved in the use of the phrase “cough up” in the first
paragraph?
A. Sarcasm B. Anticlimax C. Paradox D Metonymy.
8. What kind of figures of speech is NOT used in the sentence “Like the Hindu veil of Maya,
the palette from which nature paints atoms proves illusory when approached” ?

A. Oxymoron B. Metaphor C. Simile D. Personification

IV. Translation
A. transtate the last paragraph of the text into Chinese .
B. Translate the following into English . ytore o vhe pOWVYU'f mWYSA{) wmuﬁ‘ L"j/ 7&“ .
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V. Grouping
Group the words and phrases around the ideas marked A, B and C, adding your similar
findings as many as possible from the text to the unfinished lists. Then fill in the blanks in

each of the sentences below with the appropriate word or phrase from the idea section or the

text .

A.

VI.

Uncertainty:
quirky, probabilities, to play dice with, paradox, , y e

. Contrast;

do not mesh well with, the apparent disparity, do just as well, , s

. Applications of quantum mechanics:

biochemical reactions, the firing of neurons in the brain, artificial intelligence,

, 9 e e

. Mathematicians will long be studying this extraordinary exception to the law of random

. If sustainable development proves , environmentalists will be left with a huge

problem: there is no big idea ready to fill the void.

. Although stock exchanges have rules to hoarding of hot issues, Wall Street

firms generally interpret the guidelines to squeeze out the public.

. Airline safety is coming under increased in the midst of the holiday travel

season, the most awkward time for a crisis of confidence in air travel.

. Scientists working with have a fantasy that eventually all the contents of the

human brain, a life, can be gradually emptied into a brilliant, nondecaying, stainless,

deathless sort of robotic personoid.

Topics for Discussion and Writing

1.What is quantum theory?

2.How can we distinguish quantum theory from its predecessors?

3.What will be the future applications of quantum theory? And why?

4. Write an essay on “The Impact of Quantum Theory on Our Life.”




WRITING - TO THE STUDENTS

To the Students

B A W TE

It is not difficult to write, but it is certainly not easy to write well. As a Chinese non-English
major Ph. D. student you are supposed to have acquired a large vocabulary, learned much about
the English grammar and practiced writing ever since you started learning the language, but it
does not necessarily mean that you have already acquired the competence to write well. Good
writing is based not only on linguistic skills, but also on many other communicative skills such as
the use of rhetorical devices. Therefore, a rather detailed discussion of writing is included in this
textbook in the hope of helping you to expand your vision and grasp the gist of English writing.

We believe that the stage of writing designed for the Ph. D. students should not be focused
on the use of words or sentences, though they are still important, but that of discourse, i. e.,
the organization of sentences, paragraphs and so on. Good writing is attributed to many factors,
the most important of which are precise diction, logical organization of ideas and proper styles. In
the light of this consideration, the writing project for this book is organized into five parts, i. e.,
writing skills, rhetoric, principles of writing, types of writing, practical writing and research
paper writing. Furthermore, most of these parts are coherently interlocked to progress from the
separate skills to the whole process of thesis writing. Specifically, the writing skills, the figures
of speech, the writing principles, the types of writing, and some of the practical writing, such as
summary and outline, all contribute to the final part of research paper writing.

As far as research paper writing is concerned, two parts are handled with care: process and
format. In fact, you may find that the structure of the research paper discussed in this book is
somewhat different from those. with which you are familiar, because there are no fixed rules and
the actual format varies in different contexts. The two sample research papers given are supposed
" to be only for your reference and may not be regarded as standard ones. And for the reason of
space limit, the second sample is only an abridged one just to show what a doctoral dissertation

looks like.

EXERCISE

Answer the following questions briefly.




