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Lesson One

Il AEMHER

. BEDHEY n due fime B MBREE YRR, due B

Fide HAE LR Useful Words and Expressions,

. E@Wp breaking B 1E, E%ﬁ{’ﬁfﬁ, waves 2 %3 {E

HFIRHE

3. BE@OHhpy as B,

[, I

D b A3 &
L Y T )

190.
11.
12,

13.

. HE@HE bare fF “{UER” .
. @R being played BREAWNIER, B v-ing f—

AW E R, X B observers 35 “MiH”,

E@PEy move RE&EH, 1§ “EH,—F5 (B) #” #.
FE@rpay that 10, fE@E can figure out Wi,

ZF @y motion ?a]“#*ﬁ@@ﬁ%ﬂmﬂ", I 4",
E@HE picture BIEE, B “EXR”, B “ETAH
$&7y finish the picture ﬁf@.ﬁ “aﬁﬁjz WEER, B “dm
Tﬁ%’“iﬁﬁﬁ”

HEEDrhy but SRR, F TR R,

L@y machinary g “HE” .

@ty likes, unlikes ﬁsgﬁ}m 4Bl like charges 1
unlike charges,

H@rhiy story i “HR, #R" ﬁ:, go a little a.head in
our story X “R{TAT Lk HET Bk, Arh there £ B
Z51FH, BiER betv-ed B were found, FiER two
kinds of particles,
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conference, foreword, cyclotron, register, remark, appro-
priate, site, recognize, community, conferee, barely,
distinguished, facility, host, pride, remarkable, event,
special, capacity, ideology, undertake, facilitate, behalf,
union, pure, elect, comimission, opportunity, religious,
goal, sponsor, sponsorship, occasion, frequency, con-
scious, marvelous, comment, vigor, operation, alive, iso-
chronous, compfise, digital, flexibility, operational, oper-
ate, competence, superb, impress, reSpond sign, slack-
en, ambitious, staff, arrangement

W. o h##

Extracts from a. Lecture

Host: I have the honour and pleasure to welcome you to an
outstanding occasion on behalf of this university. Our
lecture today is to be given by that very eminent phys-
icist, Professor Dirac. *

As you all know, Professor Dlrac is an authority o
quantum mechanics and is well-known in the physics
community for his profound insight into.this field. I
think all of us present will benefit much from his.

' instructive and exciting talk. I shall now call upon
Professor Dirac to give the lecture, which is entitled
“The Development of Quantum Mechanics,?

» 2 .
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Dirac: I am very happy to be here, and to have this oppor-
tunity of talking to you. I would like to talk about
the development of quantum mechanics; I have lived
through a good deal of this development, altbough it
did actually start before my time. Quantum mechanics
is a logical development of the classical mechanics of
Newton. Newton set up his laws of “mechanics which
are found to agree very well with large-scale observa-
tions, subject to some modifications needed by the
Einstein theory of relativity. They work very well, so
long as they apply to large bodies. When they apply to
very small things, like we have in the atomic world,
they just fail.

The picture of an atom which has been established
is that there is a central nucleus containing a positive

' charge, with one or more electrons moving around it,
According to the mechanics of Newton and Maxwell,
as applied to electronic charges, these electrons would
gradually lose energy by radiation. The atorm would,
therefore, not be a stable thing at all. Well, we know
that atoms are stable, so there was a contradiction
which, of course, puzzled people very much, right at
the begianig. ;

The big solution to his oontradict‘ion was obtained
by Niels Bohr. He said that we must suppose that the
atom can exist in certdin “stationzry” states and -for
these stationary states it does not emit radiation. Bohr
set up this theory of a model fot the atom, where it
exists in stationary states, subject to these quantum



conditions. Now these ideas are very different from
what we are taught by Newtonian mechanics. But still,
these ideas of Bohr's were found to be very successful
in explaining the spectrum of hydrogen and other simple
atoms, where there is just one electron that is impor-
tant. The success was so great that one had to accept
the Bohr theory.

Well, people worked on this theory of Bohr's, and
they found that successes were very limited. Especially
one had successes when one was dealing with an atom-
ic system for which there was just one electron play-
ing an important part. If one had two electrons, or
more than two, such as occurs in the more complicated
atoms, then one did not know how to apply the quan-
tum conditions to find the stationary states. People did
various calculations, making several assumptions, but
the work was not successful...

Well, I have shown how quantum mechanics devel-
oped, and I have discussed in particular this problem
of fitting in the theory with Einstein’s mechanics which
is necessary for large velocjties. And this fitting in leads
to the idea of antimatter. The problems of quantum
theory are, however, not solved by this work. There are
many problems remaining. Scientists here centered on
the question of getting a precise theory for the interac-
tion between a charged particle and the electromagnet-
~ic fieid,

Our present theory is very good, provided we do
ot try to push it too far—we do not-try to apply it

]
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‘to particles with very high energies and we do not try
10 agply it to very small distances. When we do try to

push it in these directions, we get equations which do

noet have sensible solutions, This question has bothered

(puzzled) physicists for 40 years, and they have not
made any very substantial progress, It is because of

‘these difficulties that I feel that the foundations of quan-
tum mechanics have not yet been correctly estah-

lished. T just cannot accept that the present foundations

-are correct. Now I will stop at this point and may be
_able to have time to answer one or two simple ques-

tions.

New Worda

Quantum mechanics: a general mathematical theory
dealing with the interactions of matter and radiation
in terms of observable quantities only

insight: the power of seeing into a sifuation

benefit: something that helps a person or thlng
entitle: give a title to

claseical mechanics: physics not involving the quantum
theory ot the theory of relativity but obeying laws of
Newtonian mechanics of 19th—century physics

. stable: (of elementary particle, atomic nucleus, etc.)

not undergoing decay; not radioactive

stationary: tending to remain in one place

antimatter: matter held to be composed of the counter-
parts of ordinary matter

L3 5 Ld
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