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PERTAINING TO THE DISCUSSION ON THE NEW VIEW
OF BASIC PARTICLES

[Following is a translation of an article by Sakada Shoichi in

the Chinese-language periodical, Hung-ch'i (Red Flag), Peiping,
No 6; 1 Juae 1965, pages 19-39, This completes the translation
of all of the articles in this issue of Hung-ch'i,]

Editor's Note: The world is unlimited and full of contradictions.
All things are the unity of opposites. There is not a thing that possesses
no contradictions, and there is nothing that cannot be separated., One divides
into two. This is a common phenomenon. This is dialectics. Nature is like
this and so is society. Human knowledge is also like this. If this is denied,
then it becomes metaphisics.

The development of natural sciences continuously bears witness to the
truth of this Marx-Leninist view of the universe and its theory of knowledge.

Speaking in a large way of the universe, there are thousands and thou-
sands of suns beyond the solar system, There are thousands and thousands of
milky ways beyond the Milky Way. It is boundless. Speaking of the universe
in a small way, it is also boundless. Whithin the atom there is the nucleus
and electrons. They are the unity of opposites. The nucleus can be divided
into protons and neutrons. They are also the unity of opposites. Protons
unite with anti-protons and neutrons. They are also the unity of opposites.
Protons and anti-protons, neutrons and anti-neutrons, etc, are basic particles
which can be further sub-divided, Matter can be divided infinitely.

Man's knowledge must be continuously developed and be creative in so-
cial practices. In the process of the search for the true structure of matter,
in every step taken, there are people who stop and maintain that they have
found the "origin of matter." They maintain that this origin cannot be further
divided and that it contains no more contradictions. They expeet to draw
final conclusions., The history of natural sciences has mercilessly laughed
at these metaphisicists, It has more and more clearly disclosed the dialectics
of the natural world,



In this issue of this publication, we publish the article "Pertaining
to the Discussion on the New View of Basic Particles" by the renowned Japenese
physicist Sakad Shoichi, This paper following the viewpoint of Engels in
noting that elements and atoms are only "joints" in the unlimited division of
matter, and Lenin's view that electrons are unlimited, based on new facts in
the realm of basic particles, is full of ideas which have persuasively proved
the infinitely divisible nature of matter and have shown that natural sciene
tific theories can be infinitely developed. The essay also sharply criticizes
the metaphysical and idealistic views on this problem., There are not many
natural scientists who can consciously use the dialectic of materialism to
guide their own research.

Comrade Mao Tse-tung always tells us .to use materialistic dialectics
in all our work in opposition to idealism and metaphysics. Our natural
science workers after reading this essay, will be beneficially inspired in
using materialistic dialectics against metaphysics in their research., Read-
ing this essay will also do good to comrades in other fields who want to
learn the dialectics of materialism. ’

Because this essay covers many fields of special knowledge, this
publication issues at the same time a page of notes for use as reference by
readers.
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We should not act as the people of the past who have reduced
the universe to within the confines of understanding; we should
rether extend and expand knowiedge, so as to obtain an image of the
universe which is in accord with its original appearance.

-= Francis Bacon

I. Basic Particles Are Definitely Not the Origin of Matter

l. fIntroduction

A: After the war, many new basic particles (note seven*) were
discovered one after the other. Knowledge about these particles in=-
creased rapidly, Now we believe that, taking this knowledge as a founda=-
tion, there is the possibility of obtaining a further understanding of
the nature of basic particles. Today | would like to discuss my recent
ideas on this matter,

B: Before you start, would you please tell me when this term
"basic particle" came into being and what its meaning is?

A: Neutrons were discovered in 1932, and it became clear that the
nucleus of the atom was composed of protons and neutrons. The term basic
particle appeared at this time. After the appearance of the three ele-
ments of the a*om -- the electron, the proton, and the neutron -- this
term appeared as the general designation for them.

B: This term, basic particles, was applied to the level of the
origin of matter?

A: That's right. However, since photons were at the beginning
included in the basic particles, this term with regard to matter had to
be understood in a slightly broaded sense.

B: Is it still correct to hold the viewpoint that basic particles
constitute the original source of matter?

A: In my opinion, this viewpoint was incorrect from the very
first. Actually, in 1932 people were already considering basic particles
to be the most basic elements in the structure of matter, and still today
they are not able to split these basic particles into even more funda-
mental things. But it is wrong to claim that basic particles are the
original source of matter simply on the basis of thiss The uncritical
solidification of a viewpoint which is allowable only at a certain stage
in the development of experimental technique is the arbitrary method of
metaphysics, and this is incompatible with science.

* (Note one), (note two), etc. in this text correspond with sections (©ne)
(two), eftc. in the "Explanation of the 'Dialogue on the New Basic Particle
Viewpoint'™, For example, (note seven) refers to section seven,
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Bt Thus, this term, basic particles, is inappropriately used.

A: There is also the opinion which holds that terms are nothing
more than designations, and that they may be used as desired. But names
are for the purpose of expressing the actual, and if an inappropriate
term is used, frequently even the basic nature is gradualiy distorted.

In actuallty, the viewpoint that basic particles constitute the originsl
source of matter has already unconsciously penetrated the minds of physi=~
cists, and this would seem to be blocking the advance of science.

B: Has there been the same sort of experience with atoms?

Ay This concept of "atom™ which the philosophers of ancient Greece
evolved contains the idea of the limitation on the divisibility of matter,
The atoms which were discovered by modern science were in the beginning
In accordance with the term. But by the end of the I9th century, this
had already lost the original essence which had made it an “atom™. At
that time, the majority of physicists were worrying themselves to desth
over the contradiction between their hypotheses on the atom and the new
empirical facts which appeared with that great revolutionary -- radium
(note nine). Thus there was brought about the crisis in physics which
Pteng~chia-lo spoke about in his work The Vaiue of Science.

2. Electrons Are Also Inexhaustible

B: How would one go about accurately formulating the concepts of
atom and basic particle?

As With regard to this question, there is nothing more appropriste
than that which Engels said in his work The Natural Dialectic. One
passage states: "The difference between the new atomic theory and the
previous atomic theories lies in (and we won't discuss the discarding of
fodl ishness here) the critical point that it does not advocate that matter
is simply discontinuous; it rather advocates that the various discontin-
uous parts (great atoms, chemical atoms, physical bodies, astronomica!
bodies), which belong to different stages, determine the various essential=
ly different forms of existence of general matter.” (1) /See Note./

Zﬁbfe': Engels: The Natural Dialedtic, People's Publishing House,
1960, page 248. The transiation was made from the German -- transtator.

If we survey the rapid development of atomic physics since the
start of this century, we can clearly see that atoms are not the ultimate
timit of the divisibllity of matter. The atom is one of the infin.te
layers, differing in essence, which make up nature. | think that although
basic particles now appear to be the original source of matter, it is
more correct to view them as making up layers of matter.

B: Was this work by Engels, The Natural Dialectic, written before
the theory of the indivisibility of the atom was overthrown by experiments?
A: As early as 1867, Engels had written in a letter to Marx:

Although the atom was previously explained as being the ultimate limit

of divisibility, it now only refers to a {ink which produces an essen-

tial difference when being split up. (2) /See Note/ It was only long after
this that electrons and radioactive alements were discovered, and the
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natural scientists of the day knew nothing of Engels' viewpoint on the
atom. They deeply believed that etoms were in neme and deed the ultimate
limit of the divisibility of matter. Consequently, when the new facts
were uncovered, they were thrown into a state of confusion. They put
eside the question of the obsolescence of their atomic views and began
to suspect the existence of atoms; they fell Into the positivism of not
believing anything outside of empirical facts. But later atomic physicists
could not but pass over the conservative viewpoint which held that the
atom is the ultimate limit of the divisibility of matter and the positivism
which suspectel the actual existence of the atom; they consistently de-
veloped in the direction of revealing the internal structure of the deep
parts of the atom.

(2) /Note/: Cf. Selected Correspondence of Marx and Engels,
People's Publishing House, 1962, pages 199-200.

B: Do you mean to say that no one at that time adopted the
atomic viewpoint of dialectical materialism to look towards the future?

A: This was regretably the case among physicists. What is note-
worthy is that Lenin had already deeply analyzed the crisis in physics
in his work Materislism and Empirical Criticism. He used the phrase
that "electrons are also inéxhaustible."

3. Basic Particles Are Not Points

A: Another reason why many physicists today hold that basic
particles are almost*the original source of matter is that, in order to
exptain such phenomena as the production, destruction, scattering, and
decay (note eight) of basic particles, they utilize the quantum field
theory (note four) which has the point model (note five) as its founda=
tion. Originally it was only when the objects of research were rather
large parts of time, spsce, or territory, which involved the neglecting
of the internal structure of basic particles, that basic particles could
be viewed as mathematical points (note five). But as soon as the theory
which had the point model as its foundation was able to develop and achieve
certain results by using strict methematical forms, the approximate mean-
ing which had been adopted at first was frequently forgotten and concealed
by error; it came to seem that the object of research itsel f was a
mathematical point. When this happened, s ince what was viewed was a
mathematical point, the object of research became an original element
with no internal structure. Thereupon this could not help but bring about
the viewpoint that all basic particles belonged to the same leyer and were
the original source of matter.

B: As far as we laymen are concerned, it is very difficuit to
believe that basic particles are mathematical points.

A: The children who yell “the emperor isn't wearing any clothes"
are right, The persons who are known as the orthodoxy (note 5) of the
field theory have to a greater or lesser degree fallen into the mathe-
matical mysticism of the Pi-ta-go-la-ssu School. Because they are con-
fined by the illusion of the omnipotence of mathematical formules,
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they do not feel that it is unnatural to view basic particles as points
and to use the corresponding localized field (note 5) to describe them.
Thae fact that the emperor cen walk along the street without any clothes
on, and that the people do pot find this strenge, is due to the fact
that the mist of Copenhagen ’ (note 3) is too thick.

B: This is to say that the explanation (note 3) by the quantum
theory (note 2) Copenhagen School results in our knowledge of the theory
of matter being too shallow.

A: When the classical model (note |) was discarded on the basis
on complimentarity (note 3), the baby was thrown out with the bath water.
The results were that this sort of atmosphere was created: |t was al-
most & crime to believe that basic particles had an internal structure.

B8: But did not the point model become suspect long ago due to
its being connected with the difficulty of divergence (note 6)?

A: It was indeed suspected. But it was suspected from the math-
ematical viewpoint or we may say the logical viewpoint; it definitely
was not suspected from the physical aspect, that is from the aspect of
the object. For example, there are persons |ike Heisenberg who posit
that if we could accurately consider the minimal unit of length, that
is the existence of the universal measure (note 6), the quantum fieid
theory could become the ultimate form without divergence; but there stiil
were no persons who suspected that basic particles were not the origin of
matte~.

L. The Field Theory is not the Uitimate Theory

B: |Is it right that the persons who consider basic particles to
be the basic stuff of matter also consider the field theory to be the
ultimate theory?

A: That's right. They posit this new mechanistic view of nature:
They hold that the natural worid in the final analysis is composed of
basic particles, that all movement in the natural worid ultimately takes
the field theory, which governs the movement of basic particles, &s its
basis. The orthodox group holds this sort of common concept: Of course,
the field theory at present has not reached a perfect state, and conse-
quently we cannot say that it is the ultimate theory; but if in the not-
too~distant future the divergence difficulty is overcome, the field theory
can become the ultimate theory. . .

B: Hasn't the divergence difficulty already been resolved by using
the correction method (Chung-cheng~hua -~ 6850 2973 0553) (note 6)%

A: No, this has not been resolved. It is only in such fields as
quantum electrodynamics (note 2)that a clever way was accidentally found
to avoid the divergence difficulty.

B: Did not the outstanding success of the correction method in
quantum electrodynamics strengthen even more the bellief that the field
theory, which takes the point model as its foundation, is the ultimate
theory?

A: This might be so. But If we think a |ittle more deeply, we
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will immediately understand that this cannot be so. If we are to use

the correction method successfully, first of all we must, as prerequi-
sites, postulate that the divergence difficulty has already been solved

by using some form, and the measure of correction must be limited.
Secondly, it will be essential to restrict the form of mutual Interaction,
by using some sort of reason, to within the speclial type of the so-called
flrst mutual Interaction (note 6). It can well be imagined that the field
theory will not be able to satisfy these requirements.

Recently, some physicists in Japan who are doing work on nuclear
energy (note 8; have advocated that if we can determine that there exists
within meson theory a mutual Interaction which eannot be corrected, then
the field theory will all the sooner reveal its bankruptcy. In this way
it could no longer be said to be the ultimate theory.

B: There have already been various sorts of opinions regarding
the scope of applicetion of the field theory.

A: The most weli-known is Heisenberg's opinion on universal
measure which was just mentioned. However, | think thaet an even more im=-
portant idea was Bohr's explanation, which was published in 1930, At that
t ime neutrons had not been discovered and it was only known that electrons
and protons were efements in the structure of matter. The quantum field
theory at this time was only quantum electrodynamics which undertook re-
search on these particles and the mutual interaction of electromagnetic
fields. At a Faraday commemoration address Bohr on the one hand praised
the success of the quantum theory and on the other hand pointed out its
shortcomings and limitations. Questions which he raised that could not
be resolved with the theory of that time were those concerning two non-
dimensional quantities, that is, the comparison M/m of the proton mass
and the electron mass and the value of the fine structure constant, E C
(note 8). Using the language of present day science, these are the ques-
tions of how to arrive at a table of masses for basic particles, and the
structure of mutual interaction. In present day field theory these two

factors are brought in completely accidentally. To get at principles of
these relationships, it is absolutely necessary to go outside of the scope
of the field theory. This point Is of extremely great significance. It
shows that even if the field theory already has a perfected form, it defi-
nitely cannot be said to be the ultimate theory.

B: If it is held that basic particles constitute a layer of metter,
then we should say that there is no so-called ultimate theory.

A: That is completely correct. Generally speaking, accidental
factors must be included in any theory., |f we want to elevate the acci-
dental to the level of necessity, we must do research on a level which is
even deeper than the layer in which the object of research is found. And
if we consider that there are essential distinctions in the laws governing
the various layers, then we should admit that there can be no so-callied
ultimate theory. I|f we insist upon considering a certain theory as the
ultimate theory, then all the accidental factors in this might as well be
considered to be accounted for by the will of God. The results ere that
we might just as well discard scientific research.
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5. Helsenberg's Basic Particle Point

B: | recall an event which | think was the year before last (1959),
There was an item in the newspaper which stated that Heisenberg had said:
"After my theory Is completed, physics will no longer develop in the direc-

tion of depth, but will only develop in the direction of breadth.™ ©Did he
bel teve that he could establish the ultimate theory?

A: There is a slight difference between Heisenberg's viewpoint and
the orthodox viewpoint which holds that basic particles are the basic stuff
of matter. He views all basic particles as being different forms of the
same original matter. The original matter which he discusses can be ex-
pressed by using the spinor field (note 7); and he postulates that it satis-
fies a nonllinear equation which is termed the universe equation. He holds
that the universe equation can provide principles for the formation of basic
particles out of original matter. Consequently solving the universe equa-
tion will account for the existence and essence of the various basic parti-
cles, which is to say that an ultimate theory could be set up which would
describe the basic particles in a basic way. If the table of masses and
structure of mutual interaction of basic particles could be arrived at by
this theory, this would be an advance over the general field theory. He
bel ieves that an even deeper layer exists beyond basic particles, and in
this point he is very similar to our theory, which we will discuss in the
next section., But he believes that there is & basic stuff to matter, and
that an ultimete theory can be established. In this he is fundamentally
at odds with our viewpoint. His viewpoint is quite similar to the thinking
of the Pi-da-go-fa-ssu School and Ya-{i-ssu-to-te. He holds that, due to
the appearance of the universe equation, he can seek the ultimate cause of
forms for all things. In sum, with regerd to Heisenberg, physics reaches
its conclusion with the sentence "in the beginning was the universe equa-
tion"; here he gives way to theology.

Il. The New Basic Particle View
{f. Introduction

B: Plesse discuss your new basic particle viewpoint.

A: From the preceeding discussion it can be known that my view-
point on basic particles is that basic particles constitute one of the
infinite layers differing in mass which make up the natural world. This
is also to say that | am starting out from dialectical materialism. If
this viewpoint is adopted, the first question is whether the thirty-odd
particles, which are termed basic particles, all belong to the same layer.

B: Generaliy the basic particles are divided into the four classes
of deuterons (p, n, A, % ,5), mesons (R, K), leptons (v, e, J\), and pho-
tons (V).

A: The mutual interaction of basic particles includes (1) strong
mutual interaction, (2) weak mutual interaction, (3) electromagnetic mu=
tual interaction (note 8). The basic particle classes which you just




ment ioned are differentiated on the basis of these different forms of
mutual iInteraction. The particles which belong to the deuteron and me-
son classes have both strong and weak Interactions; the characteristic
of the lepton class is that it does not have strong mutual interaction;
and photons are the intermedlary of the electromagnetic mutuai inter-
action between charged particles, and they have no other mutual inter-
action at all., The distinction between the deuteron and meson classes
lies in-the fact that the former are fermions, while the latter are bo-
sons (note 7). But because they both possess strong mutual interaction,
they are at times labeled the deuteron-meson class.

B: With regard to strong mutual interaction, | have heard that
the famous Chung-ye (0022 6851) -- Hsi-tao (6007 1497) -- Gell-Mann Law
has been discovered.

A: This faw reflects the most characteristic basic nature of the
deuteron-maeson class.

2. The Compound Mode! of the Deuteron-meson Class

B: 1Is your compound model (note 15) of the deuteron-meson class
for the purpose of explaining the Chung-yo -- Hsi-tao -- Gell-Mann Law?

A: That's right. |f we adopt the orthodox viewpoint that afl
basic particles are the basic stuff of matter, then we can only explain
this law as the will of God. But if we adopt the layer viewpoint which
holds that a certain particle is a compound system of other particles,
then we can reasonably explain this law. The Chung-ye -~ Hsi-tao --
Gel l=Mann Law determines the form of strong mutual interaction, and we
can say that it is the logic of form. My undertaking is to deepen the
logic of form Into the logic of matter.

B: In your compound mode |2 you hold that the deuteron-meson
class Is made up of the basic particles of p, n, A, and their anti=
particles. (See chart I.)

Chart | The Compound Model of the Deuteron-meson Class

Particles Symbol Compound State (Those with "~ " are
Ant l-particles)

Proton p basic particle
Neutron n " "

A Particle A n »

X Particle = (57N), (NN, (A .
HParticle My ?ﬂ)\). (RAN .

™ Meson T pn), (rR), (nP).

K Meson K (pN» (np).

A: That's right. Consequently, for example, simply with re-
gard to the 4\ Meson my model is completaly the same as the model put
forward previously by Fel-mi and Yang Chen-ning (2799 2182 1337) (note
15). But the motive power of the two sides is essentially different,
The attempt by Feli-mi and Yang Chen-ning is simply for the purpose of
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reducing the number of basic particles; we may say that this is "thought
economy™, My model Is put forward on the basis of the Chung-ye ==
Hsi-tao == Gell-Mann Law, that is using empirical facts as a basis; it
has a lucid methodology, that is, the guiding principle in it is to de-
velop the logic of form into the logic of matter,

B: I1'd like to take thls opportunity to ask you to discuss your
compound model In a little more detail.

A: When the Chung-ye -- Hsi-tao -- Gell-Mann Law was discovered
| felt that the circumstances of the deuteron-meson class theory were
very similar to the atomic nucleus theory of 1930. In 1930, in doing
research on the atomic nucleus theory, people discovered a very simple
law: that is, when the mass number (note 9) Is an even number, the spin
of the atomic nucleus is a whole number, and when the mass number is an
odd number the spin is & half whole number. They could not explain at
all the significance of this law. But when neutrons were discovered in
1932, | -fen-ning-k'o and Heisenberg proposed that the atomic nucleus was
a compound system made up of protons and neutrons. After this model was
put forward,the law of even and odd of atomic nuclei (note 9)and other
essances which were difficult to understand becama the logic of simple
matter, Thinking of this bit of history, | arrived at my compound model
viewpoint by making an analogy with the atomic nucleus theory. | was
thinking along this lline: Let the historical role played by the neutron
in the satomic nucleus theory be assumed by the alpha particle. When |
adopted the compound model viewpoint the mystical logic of form immedi-
ately turned into the lucid logic of matter; my heart was filled with
boundless joy. The replacement of the strange concept of the “singuler
point" (note I4) with the simple concept of the number of A particles is
probably a most outstanding example.

B: This is indeed the case.

At According to my model, the compound particles A%, K, ¥, and
Eﬂ belong to the same layer as the atomic nucleus. The following dia-
gram show this:

atomic nucleus
Molecule == atom -~ super pieces (note 9) >-- basic particles
compound particles

Consequently, after our compound model theory we will still use the
atomic nucleus theory as a model, and develop along the even path which
it follows.

First of all, the Wei-cha-k'o mass formula (note 9) with EOQag?
to the atomic nucleus had a counterpart in the Matumoto .mass formula
which was put forward. Although this formula was in the form of a
simple yet bold hypothesis, it was not only able to calculate wel!l the
numerical value of the mass of compound particles already known, but it
also had the capacity to predict unknown particles.

Secondly, we may also bring up the theory of Makilt). He takes the
standpoint of the field theory and considers its scope of application.
He has done research on the question of the 4I* meson corresponding to the
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By

deuterium nucleus theory (note 9). Making a comparison with the atemic
nucleus theory is at times effective, but serves no function at all at
other times.

A: It is just as you say. With regard to the atomic nucleus,
the standard laws of quantum dynamics (note 2) may truly be applied to
the movement of protons and neutrons in the nucleus. But with regard
to compound particles, not only is there no guarantee at all that the
field theory is applicable to their internal regions, but it is very
possible that a whole different set of laws exists. | think that on the
one hand we should make the situation very clear, and on the other hand
perhaps we should make a bold try for a corresponding theory; this is all
very significant.

B: At the present stage in which the internal laws have not been
discovered, would it not be very useful to undertake investigations by
using the group theory method adopted at the time of doing research on
the atomic nucleus?

A: Yes. With regerd to the compound model, after Ogawa5) and
Kleiné) introduced the concept of complete symmetry (note 15), the ine
vestigation of group theory also developed.

3. Complete Symmetry

B: What is complete symmetry?

A: |f we overlook the mass differences (Chih-liang Ch'a -- 6347
6852 1567) and electrical charges of the basic particles p, n, and A
which make up the compound particles, they are then completely the seame.
This is complete symmetry. As you know, with regard to the p and n
systems the independence (note 12) of charge is established. The so-
called complete symmetry is a broadening of this concept so that even‘K
Is Included in it. This is to say that apart from the independence of
charge there is also this sort of demand: With regard to the substitution
of p and Aand the substitution of n and J\, no change in the content of
the theory is brought about.

B: Is this a new hypothesis?

A: Yes. As to whether it is correct, this can only be judged on
the results.. No matter what, to posit complete symmetry means that we
can engage in group theory investigation as regards compound particles
and consequently there will be a new development in the theory of the com-
pound model .

B: Which group is it that corresponds to complete symmetry?

A: It is the San-wei-ma-cheng (0005 L4850 7803 2973) group (note
13). Ikeda, Ohnuki, and Ogawa7 have already made & careful investi=-
gation of the structure of this group.

B: -What were the primery results of this?

A: Sewada and Yonezawa combined the investigationsof the Matumoto
mass formula with the group theory, seeking to obtain the position of the
resonance energy level which appears in the scattering phenomenon, and
they discovered that their results were surprisingly similar to the ex-
perimental results In the scattering of/ or K by the nucleus. | falt



that there might be problems in the method of causing a correspondence
between the value of the calculation and the experimental facts. But
they were the same as the experiments within a broad scope. This point
is truly noteworthy.

B: So they were surprisingly the same'

At Apert from the resonance energy level, this also predicted
the existed of a few new particles. For example, it would seem that
neutral mesons ¥ with an isotopic spin of zero do exist, as well
as the& * particle which is similar to thel particle, etc. The idea
on the possible existence of ¥ was put forward previously with regard
to explaining the necessity of the energy distribution of positrons which
are produced at the time of the Kgy decay. With regard to the existence
of £*, | have heard that proof has recentiy been found which almost proves
its existence,

B: That's a terrific resul?®!

L. Weak Mutual Interaction and the Compound Model

B: With the standpoint of the compound model, what new approaches are
brought in concerning weak mutual interaction?

A: Several new viewpoints have appeared., The first which may be
ment ioned is that the change in the particle itself is the characterist-
ic of weak mutual interaction; this viewpoint is strikingly expressed. .
This is because, looking at things from the compoiund model viewpoint,
basic particles cannot change-due to strong mutual interaction,

B: With regard to the characteristic of weak mutual interaction,
we often hear that yu-ch'eng (1342 L4L468) is not conserved (note 10).

Can you clarify this by linking this fact with the fact that particles
themselves must change, which you just mentioned?

A: | would |like to do so, but up to now | still don't understand
the relationship between them.

B: Even more positive resuits have not appeared as regards weak
mutual interaction?

A: | will now discuss this question. Feynman and Gell=Mann
analyzed weak mutual interaction, and revealed its essence rather clearly,
According to their opinion, weak mutual interaction is brought about by
charge exchange flow J» (we call it the Feynman-Gall-Mann Fiow) (note
11) composed of deuterons and by deuterons, or by leptons and the charge
exchange flow composed of leptons, |t may be posited that the mutual
interaction energy has the form Jji-Ju. If we adopt the compound model
viewpoint, due to the fect that the basic particles of the deuteron class
include only the three types p, n, andA, the Feynman~Gel|=-Mann flow
only includes the two types, the flow composed of p and n and the flow
composed of p andA, Thereupon we get this sort of law: The change of
the figure (and thus the singular point) of the/ particle in weak mutual
interaction cannot at most exceed one (that is,4S=0, £ 1), In experi-
ments no facts were discowered to disrupt this law. Recently another
extremely important fact was discovered, that is, the scalar product
of the mass difference of K¢ and K3 is only 10=2 electron volts,
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1f we satisfy the weak mutual interaction existence ofds= & 2, then the
above mass difference should be 10 electron volts approximately. Thus
we can say that this fact vigorously supports the above law,

B: There are probably many more things worth talking about with
regard to the weak mutual interaction of the compdund model.

A: Apart from the above law, there is also this law which was de~

rived from the compound model: There does not exist a flow which satisfies
the relationship (4S/4Q)= =1 (4Q expresses the charge change). This

law was also given experimental support, whicg is that in experiments

we have not observed the phenomenon ™= n + ¢ +v,

B: It is really the case.

A: There Is also an important result which must be mentioned,
and that is the conservation of the vector flow which was automatically
brought out. The Feynman-Gell-Mann flow is composed of a vector part and
an axial vector part. And the strength of the vector flow in the Beta-
decay of the nucleus of the stom is almost exactly the same as the streng-
th of the vector fiow inll-ds ay. In order to explain this noteworthy
fect, Feynman and Gell<Mann introduced the hypothesis of the conserva-
tion of vector flow., However, if the standpoint of the compound model
is adopted, this hypBthesis becomes an implicit thing.

B: That's very interesting!

A: Moreover, with regard to axial vector flow, recently Ogawa
arrived at an extremely noteworthy result. |In order to provide a basis
for the calculations of Goldberger and Treiman!! concerning Yt -decay,
Gel I-Mann and Levy postulated that the degree of scattering of the axial
vector flow and the field strength of the W meson are proportionate.
Ogawa pointed out that starting out from the viewpoint of the compound
model, the attempt by Gell-Mann and Levy could be realized.

5. Kiev Symmetry and the Nagoya Model

B: After the appearance of the compound model, the number of basic
particles was considerably reduced. The basic particles of the deuteron
class were p,n, and/Aj} those of the lepton class werev , e,M ; to this
was added photons, so that there were seven types in all. Is that cor-
rect?

A3 Deuterons and leptons all have their anti-particles, and thus
there are 13 types in all,

B: What clues do we have about the relationships between these
particles?

A: At the international conference called at Kiev in tha summer
of the year before last (1959), Ma-erh-hsia~k'o pointed out that if we
only look at weak mutual Interaction, we will discover that there is a
startling similarity between deuterons and leptons. And with regard to
the following simultaneous substitutions

VE——>p, €¢—IN, i3/

there exists a very clear symmetry., We have named this symmetry the
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Kiev symmetry because of where it was published. Or in accor?ance with
The names of the discoverers, it is the Gamba-Marshak-Okubo! symmetry .
In short, this discovery provided an important clue for the discussion
of the relationship between the deuteron class aand the lepton class.

B: Can the guiding principle of developing the logic of form
Iinto the logic of matter be used here?

A: Yes. First of all we put the three basic particles of the
deuteron class and the three basic particles of the lepton class into
two lines:

11

Doing this, the Kiev symmetry thus becomes the relationship of the simul=-
taneous substitution of the two lines of particles above and below,

In considering the horizontal relationships, we can discover that the
just-ment ioned complete symmetry exists between p, n, andA. If we take
these two symmetries of the-logic of form and view them as the logic of
matter, then we have our Nagoya Model!3) (note 15).

The Nagoyas mode! is posited thus: |If the three leptons are taken
as basé particles, the adding of the positively-charged 8* matter (note
I5) to the base particie produces the basic particles p, n, and A of the
deuteron-meson ciass. This relationship can be expressed by the following
method: '

p={ B*,v) ; n=(B", eD; A = (8*, ).

If we hypothesize that the source of weak mutual interaction is leptons
and the source of strong mutual interaction is B matter, then the Kiev
symmetry and complete symmetry become almost implicit.

B: All right., I|f we adopt this viewpoint, then there is no
necessity to introduce the imagined space of the type of the isotopic
spin space.,

A: The main characteristic of our methodology lies in gradually
expelling all mystical obstacles from physics. On this point, it may
be said that we have continued the tradition of the Mi=ii=tu school of
ancient Greece., They struggied to oppose making a mythical expi&nation
of nature.

B: If you put it this way, there are similarities. It might be
very interesting to compare v, e”, y~ B* with Anaximander's four elements
of air, water, soii, and fire.

A: Taketani and Kafayama'h) hold that the difference between K
and e lies in the difference (the Sheng-pao-Io model) in the circumstances
of "wrinkling” (the distribution of electrical charge). This explanation
is very similar to that of the Mi-ll«tu school,

B: Anaximander has already said that if air is concentrated, it
becomes water and soi! (earth), and if it is dispersed it becomes fire,
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6. The Original Appearance of B Matter

Can B* be viewed as positively charged bosons?
By no means! It is just because we believe that it may not
be such a simple thing that we especiaily call it B matter. As regards
the original appearance of B matter, as to howV, & u-and B* make up p,
n, and A, subsequent research is required. At the present stage, | think
things should be as they were on the eve of the proposing of Rutherford's
atomic model; various sorts of independent models should be put forward.
} imagine this sort of model:Vv, @, andp are iike three different contain-
ers, and if B matter is put into these containers, p, n, and A asre pro-
duced. Due to the fact that the B matter immediately has energy when put
in, if we look at things this way, B matter is perhaps a beer-like thing.
In short, no matter what, B matter cannot be grasped within the level
of quantum mechanics. Perhaps we can that it is a substance which belongs
to & secondary quantum mechanics level,

B: This has been very interesting.

Bs
Az

7. The Neutrino Unified Model

~ As Finally let us discuss Taketani's Neutrino unified model|5)

(note 15). It broadens and deepens our basic particle viewpoint,
This was briefly referred to a moment ago in the Sheng Pao-lo (5110
0202 5012) model; the main point of this mode! is that it says that e
and it both are charge-carryingv- (this is called theE€ charge). Their
difference simply lies in the different methods of carrying the charge,
The neutrino unified mode! is a combining of the Nagoya model and the
Sheng Pao-lo modei. The base particle of the Nagoya mode! is made on the
basis of the Sheng Pao-lo model by providing the neutrino with an¢
charge. At that time Taketani proposed that, before the originai appear-
ance of B matter of the Nagoya model had been clearly investigated, it
might perhaps be an effective method to temporarily consideréy matter
as a charge-like thing. In actually, Matumoto and Nakagawa' success-
fully utilized this approach to find a basis for Matumoto's mass formula.

B: Putting it this way, if v is taken as the starting point and
an £ charge or B charge is added to it, then e™, .5, p, n,Acan all be
produced. Then what about photons?

A: Taketani holds that photons may be compounded of e~ and et .

B: In doing research on the neutrino unified modei, | feel that
our viewpoint on matter will rapidly reach an ultimate point,

A: That would not be correct. The original appearance of the €
charge and the 8 charge still require research as matter in the secondary
quantum mechanics layer. And "neutrinos are also inexhaustible."
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Explanation of the "Dfalogue on the New Basic Particle Viewpoint"™

by Ch'ing Ch'eng<jui (1987 2110 3843) end Liu Shu-tzu (2692 2885 3320).
(1) Classical Physics, Classical Model

The physicel phenomena which people first studied were those
which were easily encountered in everyday like. These were connected with
the phenomena of general bodies consisting of billions of atoms or photons,
and this did not directly reflect the essence of atoms and photons,

Thus these were termed macroscopic physical phenomena. Oppositecto this,
physical phenomena on the scaie of molecules, atoms, or even smaller
were termed microscopic physical phenomena.

The study of macroscopic physical phenomena and their laws was
termed classical physics. The concepts which described the basic nature
of macroscopic physical phenomena were termed classical physical concepts,
The theoretical model which was composed of classical physics concepts
and which described phenomena of physics wes called the classical model,.

Classical physics primarily consists of three parts: The first
is called classical medhanics. This includes acoustics laws and the
laws of the maechanicel movements of bodies. The second is called
electromagnetism; and this includes optics (kuang-hsueh - 0342 133]),
which is a study of the laws of electromagnetic phenomena. The third
part consists of thermo-dynamics and classical statistical physics,
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which is a study of the phenomena of heat and the statistical laws of

the movements of systems composed of iarge numbers of objective bodies.
In the history of modern sc¢ience, the study of classical physics

begins in the 16th century, and virtuaily concludes in the 19th century.

(many physicists also include in classical physics the theory of rela-

tivity which was discovered in the early years of the 20th century.)

This was the part of physics which was developed and completed the earii-

est, and therefore it is called classical physics.,

(2) Quantum, the Quantum Theory, Quantum Mechanics, Quantum Electromotive
Mechanics, and Quantum Statistical Mechanics

Classical physics was created out of the phenomena of macroscopic
physics, and it only serves a function within this sphere. Starting
in the last part of the I9th century, scientific research penetrated
down to bodies as small as atoms, and discovered that classical physics
could not explain the microcosm. This raised the question of establish-
ing 8 theory which could account for microscopic phenomena.

The energy of things in the macrocosm may be viewed as changing
on 2 continuum, But the internal energy of an atom does not change in
this manner; it may only change by leaps. Corresponding to this, the
rays which are qgiven off by the atom are not continuous, but are emitted
one by one. Each rey may be calied a |ight quantum, or simply a photon.
This discontinuity is an important characteristic of the microcosm.

The term quantum is used to express this discontinuity of the microcosm.

The guantum theory is a preliminary theory concerning the microcosm
which was developed during the first 20 years of the 20th century. |t
revealed the discontinuous nature of the microcosm, could explein a num=-
ber of the most simple microscopic physical phenomens, and overturned
certain concepts in classical mechanics. And it created conditions for
the establishment of later quantum mechanics. However, this was a theory
which was obtained by mechanically combining movement principles of a
part of classical physics which had not been reformed with conditions
of quantization, There was a great limitation to it.

The basic theory formed from a complete reform of classical mech=-
anics which could accurately describe phenomena of microscopic mechanics
is called quantum mechenics., The theory formed from a reform of classi=
cal electromagnetism which could describe electromagnetic phenomena is
called quantum electromotive mechanics. The theory, formed from a reform
of classical statistical mechanics which could describe the |aws of
statistical movements of the systems formed of large numbers of micro-
scopic bodies is calfed the quantum statistical mechanics. Quantum
mechanics, quantum electromotive mechancis, and quantum statistical
mechenics were developed from 1925 to 1928.

(3) The Copenhagen School, the Copenhagen Explanation, the Mist of
Copenhagen, and the Principle of Complementarity.

The first person to put forward a quantum theory for the structure
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of the atom was the Danish physicist N, Bohr (1885-1962)., He played

the guiding role in the development and completion of quantum mechanics.
He worked for a long time in Copenhagen, the capital of Denmark. The
school, centering around him, which developed theories on microscopic
physical phenomena is cailed the "Copenhagen School.,* Among these persons
wes included one of the founders of quantum mechanics, the German physi-
cist W, Heisenberg, etc. The scholarly thinking of this school exerted

a great influence among theoretical physicists.

The Copenhagen explanation is the explanation of quantum mechanics
given by this school. As stated above, a besic characteristic of the
microcosm is its discontinuous nature. For example, in classical con-
cepts there were only wave-like rays and these were composed of one photon
after enother. Another basic characteristic is that its laws are statis-
tical laws, For example, in classical concepts the movements of kernel=
like basic particles all manifest a statistical wave-like nature. The
duality of this kernel and wave motion of basic particies could not be
accounted for by the classical particle model or by the classical wave
motion mouel. In the face of -this difficulty, Bohr proposed the princi=
ple of complementerity for microscopic phenomena. According to this
principle, they held that the kernel nature and the wave motion nature
of microscopic bodies could not appear at the same time in experiments.
Thus the kernel nature and wave motion nature could never simultaneously
exist in microscopic bodies, and they could only supplement one another
in understanding.

After refuting the classical model of basic particles, Bohr put
forward several idealistic judgments. He held that "due to the quantum
nature of interaction, any observation of microscopic phenomena would
necessarily bring about & mutual interaction, which could not be over=
looked, between the observation instrument and the body. Therefore,
with regard to the body and the observation instrument, we could not
bestow an independent, actual significance found in standard physics
meanings.” He said further: "The goal in describing nature does not lie
in revealing the actual essence of the phenomenon; it is simply to find
to as great an extent as possible the relationships which exists between
the various facets of our experiences." In this manner, he expelled
objective existence, which does not depend on the subjective, from the
reaim of science.

The Influence of the iddalism and formalism spread among interna-
tional scholarly circles by the thinking of the Copenhagen school is
termed the mist of Copenhagen by professor Sakada Shoichi.

(L) Field, Field Theory, and Quantum Field Theory

Although two charged bodies do not make contact, they can still
attract or repel one another. This is because charged bodies can radiate
a type of substance which fills up space and they can also absorb. this.,
Under normal conditions, the matter which permeates space cannot be
directly felt by human sense organs. By means of exchanging this type
of matter, two charged bodies develop a mutual interaction between them.,
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Thus they mutually Fffracf or repel, This matter radiated by the charged
body which fills space is called the electric field. Similar to this,
magnetic bodies can also radiate and absorb a type of matter which is callied
the magnetic field. Later it was discovered tha there is a close mutual
connection between the electric field and the magnetic field, and they
may mutuaily evolve in the course of movement; thus these were compre-
hensively termed the electro-magnetic field.

From this time on, when physicists observed mutual attraction or
repelling by bodies which were not in contact, they stated that a field
existed which acted as intermediary for this mutual interaction. For
example, physicists hold that the powerful attraction between the sun and
earth is brought about by the intermediary of the gravitational field.
The theory which describes the movements and changes of fields is called
the field theory., The earliest field theory to be established was the.
classical electromagnetic field put forward by the English physicist=

Mai-k'o-ssu-wei in the middle of the 19th century., The theory which
describes the macroscopic essence of field is called the classical
field theory.

At the start of the 20th century, experiments provided accurate
proof which showed that electromagnetic fields are of a discontinuous
nature, that they are composed of individual photons., Thereupon, after
the estabiishment of quantum mechanics, physicists altered the cliassical
fieid theory, and set up the quantum field theory, so as to describe the
discontindous nature of fields This altering of the classical electro=-
magnetic field to form the quantum electromagnetic field theory was the
first successful attempt in this reform. The present basic particle
theory utilizes the quantum field theory to describe particles; the
quantum field is composed of various individual basic particles.

(5) Mathematical Points, the Point Modal, Localized Field

In mathematics, the definition of "point" is that it has a position,
but no length, breadth, width, or mass. This is a concept which was
abstracted from actual life. In order to differentiate this from "points"
in actual life, such a point is called a mathematical point,

Basic particles are very small, For the sake of convenience,
physicists consider basic particles to be mathematical points with mass.
This is the point model! of basic particles. The quantum field theory
established to describe basic particles which take the point model as
its foundation is called the localized field theory, and the correspond-
ing field is called the localized field, In the work of doing research
on basic particles, the quantum field theory which is actuaily used is
the localized field theory., For example, the quantum electromotive
mechanics is a type of localized field ftheory,

The present quantum fleld theory of the localized field is simply
a preliminary theory for basic particles, but there are many physicists
who take this to be the ultimate theory. In the article these physicists
are termed the orthodoxy of the field theory,
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(6) The Divergence Difficulty, Correction (chung-cheng-hua -- 6850
2973 0553), the First Type of Mutual Interaction, the Second Type
of Mutuel Interaction, General Length.

In using the quantum electromotive mechenics to calculate the
various basic natures of microscopic electromagnetic phenomena, the first
results were in rather good accord with experimental results. B8ut when
further more accurate calculations were mdde, the resuits obtained were
infinitely great in quantity, and consequentiy were not reasonable.

It was later discovered that other localized field theories all contained
this theoretical difficulty., This has been labelied the divergence
difficulty, "Divergence" is a mathematical concept, and the tending to=
wards the infinitely great is the most frequently seen type of divergence,

In 1947, physicists discovered that the divergences which appeared
in quantum eiectromotive mechanics calculations all stemmed from the fact
that the theoretical velue of the electron mass and electron charge in
the mathematical formulas was infinitely great. 1f this irretional and
infinitely great theoretical value was altered to the |imited mathematical
value observed in experiments, then the divergences disappeared. This
method for getting around the divergence difficulty was called the cor=-
rection method. Use of this method in quantum electromotive mechanics
has been very successful, and the celiculation results have been in unus-
ually close accord with the most accurate experimental results., But
there are limitations to the correction method, and it is not effactive
for the mutual interactions of all localized fields. Consequently, phy=
sicists have divided the mutual interections between basic particles
into two types: The mutual interattions of basic particles for which the
correction method can be used to avoid the divergence difficulty is termed
the first type of mutual interaction, and it is aiso termed the mutual
interaction which may be corrected. The type of mutual interaction for
which this method is not of value is termed the second type of mutual
interaction; this is also termed the mutual interaction which may not be
corrected,

In the ob jective world, there are some physical quantities which
may not exceed a certain limit. For example, the speed of mechenical
movements can never exceed the speed of light in a vacuum. Also, the
minimal unit of rotary motion (the measure of revolving movement) is
h/2. h is called Planck's constant, and this was introduced into phy=-
sics by the German physicist M. Planck (1858«1947). Similar to this,
Heisenberg held that a minimal unit of length exists, and he called
this general length. He held that source of the divergence difficulty
in field theory stemmed from the fact that the point model of basic
particles did not refliect the existence of this general length,

(7) Besic Particles end Their Classes

Also in the previous century, natural scientists, based on ex=-
perimental research, set up the theory that matter was composed of
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very tiny atoms. It this century it was further discovered that atoms
are very complex systems. Around atoms in the outer layer many negative=
ly charged smail particles ~- alectrons -~ are rotating. At the center
of the atom there is the positively charged core, the nucieus. This
picture of the structure of the atom was first pufiforward by the

English physicist E. Rutherford (1871-1937). Thus it is called the
Ruther ford atomic model. Scientists further discovered that the nucleus
contains two types of particles, the neutron (n), and the proton (p).
Neutrons do not carry a charge, while the protons are positively charged.
Because protons and neutrons make up the core of the atom, they are com=-
prehensively called the nucleus,

Of the 30-o0dd basic particles referred to in the paper, the mass
of some of the particies is greater that the mass of the nucieus. The
nucleus and perticles which are larger in mass than the nucleus are termed
deuterons. Of the basic particles, apart from photons, the few particles
which are the lightest in mass are the neutrino, the electron, end the
# particie. These are generally celled leptons., The perticles which
are between the deuterons and leptons in mass are called mesons. (See
chart on- attached sheét,)

The various basic particles, apart from the differences in their
masses, can also be divided into two main classes. Aftetnally,basic
perticles are not simple points of mass with not internal movements;
rather they are top-like and undertake "sétf-spin™. The physical quanti-
ty which expressed this "sel f-revolution™ is the self-spin of particles.
't was discovered in experiments that the sel f-spin of ieptons and deuter-
ons is the half whole multiples of h (that is, %h,2h, etc.). This
sort of particle is calied the fermion. The self-spin of mesons and
photons is the whole multiplées of h (that is, 0, th, 2h, etc.). This
sort of particle is called the boson,

The field which describes the fermion is called the spinor field,
and that for the boson is the modulus field.

(8) The Mutual interaction and Mutual Changing of Basic Particles

Various sorts of mutual interattions exist esmong basic particles.
Some carry electric charges, and some, aithough they do not, still re-
sembla small magnetic needles in that they produce a magnetic field.
These particles can all directly interact with the electrosmagnetic
field, or they may interact with each other by using the electro-magnetic
field as en intermediary. This sort of mutual interaction is the electro=
magnetic mutual interaction. ~

The fine structure constant F¢ is the constant which reflects
the strength of the electromagnetic mutual interaction. The e in this
formula represents the charge of the electron, while the c stands for
the speed of light in a vacuume In the mathematical formulas which ex=
press the fine structure of atomic phenomena, this quantity regularly
appears, so this is called the fine structure constant,.

In the nucleus there exists an extremely strong force of interac-
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tion, This is celled nuclear force., The nuclear force is much stronger
than the electro-magnetic force, so people call this sort of mutual
interaction the strong mutual interactioh. All mesons and deuterons
teke part in this strong mutual interaction.

Apart from this, there is another type of mutual interaction,

Since this Is much weaker than the electro-magnetic mutual interaction,
it is celled the weak interaction. Apart from photons, all particles
take part in this weak mutuel interaction.

Since various sorts of mutual interaction exist between basic
particles, there can be mutual changes among the particles. For example,
a neutron can automatically turn into a proton, and at the same produce
one elaectron and one negative neutrino. The process by which basic par=
ticles chengedinto other basic particies automatically is calied decay.
The decay of particlies can be brought about by weak mutual interaction,
and by electro-magnetic mutual interaction as well, The decay taused by
strong mutual interaction is much more rapid than the previous two,
so if a particle undergoes this sort of decay, the particle is definitely
especially "short-iived." "Short-life™ particles wer e not included in
the 30-0dd particles in the article. They have a new name which is called
the resonance state or the resonance energy level.

Neutrons and protons may mutually change in the nucieus, and at
the same time the nucleus aiso changes. At this time, we say that the
nucleus is undergoing B-decay.

K mesons may also decay. When it decays into a ¥ meson, a posi-
tron, and a neutrino, we express this decay by using Kes-

Particles and anti-particles (negative partictes) are completely
similar in some aspects, such as mass, self-spin, etc. In some aspects
there are completely different, such as charge, magnetic resistance,
and singular point (ch'i-i-shu == 1142 4787 2,422), etc. According to
this, the positron is the anti-particle of the electron (the positron
carries a positive charge, while the electron carries a negative charge);
the antie-neutron is the anti-particle of the neutron, the same is true
for the neutrino, the K~ meson is the anti-particle of the K* meson,
and so on., When the positive particie and the anti-particle collide,
they may turn into other particles; for example, when the fermion collides
with its anti-particle, it becemes a photon or a meson., This sort of
process is termed the destruction of positive and anti-particles.

The mutual interaction among the basic particles do not simply
result in the phenomenon of decay. I|f two particies collide, the direc=
tion of movement of the particles will change, and this is called scattera-
ing.

(9) The Nucleus of the Atom

Atomic nuclei may be divided into two classes. One class is stable,
and deuterium is a stable atomic nucleus composed of one neutron and one
proton. There is another type which is unstable, for they may decey in-
to other nuclei. These unstable ones are called radioactive atomic
nuclei. Radium was the first radioactive element obtained by people,
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and a chemical method was used for this. [Its discovery completely
smashed the hypothesis that elements could not change, that atoms could
not be divided.

The number of the nucleus in the atom is called the mass number
of the atom. Based on several masses of nuclei which were observed, the
German physicist Wei-cha-k'o discovered a formula, which Is called the
Wei-cha=k'o mass formula. According to this formula, when one knows the
number of protons and neutrons in a nucleus, one can approximately
calculate the mass of the nucleus.

The atomic nucleus also has self-spin, ©Oue to the fact that the
self-spin of the nucleus of an atom is %’F, the sel f-spin of atomic nuclei
which have even numbers can only by the whole multiples of h. The self-
spin of those with odd numbers is the half whole multiples of h. This
is the Law of Odd and Even of afomic nuclei.

When high energy particles bombard atomic nuciei, the nuclei may
be smashed into pieces (in actuality these are rather light atomic nuclei),
and at the same time a hyperon may be produced (this refers to a deuteron
which is heavier than the nucleus.) The newly produced hyperon often
stays among the pieces of the nucleus. These pieces are called super=

pieces (ch'ao-sui-p'ien -~ 6389 L4295 3%651).

(10) Conservation Quantity, Yu-ch'eng (1342 LL68), and the Lack of
Conservation of Yu-ch'eng.

Under conditions of no external influence, in the process of
observing any movement, we can always discover that there are two types
of physical quantities. One type does not change at just any time, and
this physical quantity is called conservation quantity. For example,
energy and momentum are of this type. The other type does chenge at any
time, and we say that this physical quantity is the process is not
conserved. The conservation of a physical quantity, or the lack of it,
is determined by the concrete mutual interaction. Yu-ch'eng is a very
good example. .

In macroscopic phenomena, the laws of movementsof bodies are al=
most symmetry. This is to say that the laws of movement of a body and
of its reflection in a mirror are the same., This symmetrical nature
of the laws of movement with regard to space, in the physics of the micro-
cosm, brings about a new physical quantity -- the appearance of yu-ch'eng.
This reflects the essence of the approximate symmetry of microscopic
particles in space. Before it was discovered that yu-ch'eng is not con=
served, people thought that as soon as a microscopic physical system has
a certain approximate symmetry, the nature of this symmetry would never
change again. And this was the law of conservation of yu-ch'eng. In
strong and electro-magnetic mutual interactions, yu-ch'eng is conserved.
But in experiments in 1956 it was discovered that in weak mutual inter-
actions, yu-ch'eng is no longer conserved. This is one of the most im=
portant discoveries in physics in the past decade.

(11) The Feynman~Gell-Mann Theory
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After it was discovered that yu-ch'eng is not conserved, people
were uncertain about the concrete theoretical form of weak mutual inter-
ections. After this discovery, the American physicists, Feynman and Gell=
Mann, based on experimental facts, put forward @ theory which could be
universally epplied to the process of week interactions. In their theory
they introduced & type of charge exchange flow -- and this was expressed
with the symbol J,. This flow was composed of a charged particie and
a neutral particle. This was not an electric current, but part of |t
was a directional flow, which is very similar to an electric current, so
it was termed the vector flow. Another part, which had an approximate
symmetry opppsite to the vector flow was termed the axial vector flow.
in the movement of the electric current, the quantity of the electric
charges does not change, and this is the conservation of electric current,
Strictly speaking, this should be termed the conservation of electric
charge. Since the vector flow and the electric current are very similar,
there should be a law of the conservation of the vector fiow,.

In the article the Jﬁ'J“ represents the product of two exchange
flows; S represents the singular series, andX*—n + e* *v is the
formula for the positively charged2'particle decaying into a neutron n,

a positron e*, and a neutrinov,

(12) 1sotopic Spin

It was discovered in the laboratory that whether or not the inter-
acting force and the nucleus were charged (whether it wast he proton or
the neutron) mede practically no difference; to this was added the fact
that the proton and rieutron are practically the same in mass. |t was
generally held that they were a similar particle, for regardiess of the
charge or lack of charge of the nucleus, the essence of their strong
mutual interactions was completely the same. This nature was termed
the independence of charge of nuclear force. |t was only due to the
fact that their conditions of charge were different, the electro-magnetic
mutual interactions were not the same, that there was some difference
in the nature of their masses and their interacting force.

The concept of isotoplic spin in theory is used to describe the
independence of charge of the nuclear force. That which is callied
"same position"™ comes from the concept of contrasting isotopés. Isotopas
refer to atoms which occupy the same place in the periodic table but
which have different masses. Now due to the similarity of position of
protons and neutrons in the strong mutual interactions, this term isotope
is used. The reason for the term “spin™ is due to the similarity between
the mathematical tool used and that used to describe the self-spin of the
particlie. Every particle Involved in a strong mutual interaction has a
certaln isotopic spin.

(13) Group Theory

Group is a concept of modern mathematics. It is a set of abstract
elements which satisfy certain conditions and certain laws of operations,
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The group theory is the science of the systematic research on the

nature and application of group. In the research on the symmetry of basic
particles, the method of group theory is extensively used, San-wei-ma-
cheng group is one type of group.

(14) Singular Particies, Singular Series, and the Chung-ye- (0022 6851)
-~ Hsi=t'ao (6007 1497) -~ Gell-Mann Law.

After 1947, a number of new particles with strong mutual interace
tions was discovered, These were the K meson, the A hyperon, the &
hyperon, the & hyperon, and their anti-particles. They al! possessed
two singular natures; one was that they were always produced in twos and
also that they developed quickly and decayed slowly. These particles
were termed singular particles. The nature of these particlies was des-
cribed with the singular series, that is, based on experimental laws,
every particle with a strong mutual interaction was provided with-a
whole number which was called the singular series. In the reactions of
strong mutual interactions, the sum of the singular series of all the
particles before the reaction was equal to the sum of the singular
series of the particies aftér the reaction. This is the law of conser-
vation of the singular series. Chung-ye, Hsi-tao, and Gell-Mann independ-
ently summed up the isotopic spin of the particlies with a strong mutual
interaction, their singular series, and the relationships between the
charge-carrying equivalents. This has become known as the Chung-ye--
Hsi-tao-~ Gell-Mann lew, :

The B* referred to in the article is a resonance state which has
an isotopic spin and singular series the same as %,

(15) The Sakada Model

Professor Sakada Shoichi is & famous Japanese theoretical physi=-
cist, He has carried out research on the theory of basic particles for
a long time, and he has made important scholarly achievements in this
fielde Inrecent years, He has written meny philosophical articles on
the question of basic perticles, propagating the thinking of dialectical
materialism. In August of last year, he attended the Peiping science
discussion conference as head of the Japanese delegation,

In his research on basic particles in 1942 professor Sakada Shoichi
first predicted the existence of two types of neutrinos and two t yps of
mesons, which were later confirmed by experiments. In 1955, he put for=-
ward his famous Sakada Model. This was to explain the nature of the
deuteron-meson class, and this opened a way for research on basic parti-
cie models in recent years.,

Before the discovery of singular particles, Fei-mi and Yang Chen-
ning (2799 2182 1337) had already proposed that the 7 meson was composed
of & nucleus and an anti-pucleus; this was the Fei-mi -= Yang Chen=ning
Model. Agter the discovery of singular particles, professor Sakada in
1955 proposed that, on the basis of the Chung~ye == Hsi-tao -« Gell<Mann
Law, all particles which had a strong mutual interaction (including
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singular particles) were composed of the nuclteus p, n, and /A particles
and their anti-particles p, 0, and/1 (see Chart | in the article). This
is the Sakade Model, He termed these particles foundation particiles,
and the model of basic particles built out of these foundation particles
is callied the compound model,

The Sakada Model holds that the singuilar series of a particie Is
the mathematical value of the number of the anti~A particle containad
in the particlie minus the number of the A particle in the pa ticle. For
example, in Chart | in the article, the K meson contains one anti=A
particle, but not anAperticle. Thus the singular series of the K meson
isl «=0= 1, In the3X particle there is no anti=A perticle, but there
is anApearticle, so the singular series of the&particle is0 = | = <l,
With this model, it is very natural to use theAparticle number conserva-
tion to explain the singular series conservation, for theAparticle num=
ber conservation suggests that the differential value of theA particle
number minus the anti-A particle number does not change.

If the differences of mass and charge for the foundation particles
p, N, andAin the Sakada Model are overlooked, then these may be viewed
as the same particie occupying three differing stetes. This was the
compiete symmetry introduced by lkeda, Ohnuki, and Ogawa in 1959,
On this basis they used a mathematical met od to undertake a further in-
vestigation of the Sakada Model, and they predicted the existence of

aT/ meson with an isotopic spin of zero corresponding to the T meson.,

Later an particle was discovered in experimefits, and its nature was
in very close accord with the nature of the predicted 71 ; the difference
between its mass and the value predicted was less than four percent.
Apart from this, the nature of the resonance state of a class of mesons
recently discovered is in very good accord with the demands of the Sekada
Model predictions.

Professor Sakada Shoichi and his colleagues at the Nagoya Univer-
sity are still attempting to make a unified explanation of the nature
of the deuteron-meson class and the lepton cless, and they have put for-
ward the Nagoya Model., According to their views, fouridation particies
are composed of base particles. Base particles are vy, e”, andy~, and
porhaps there is also a type of positively charged B* matter. 1f the
B* matter is added to the top of the base particles, they will turn into
their corresponding foundation pgrficles. For example, if g* is added
tov, this will be p; e~ plus B is n, andp~plus B 1s A .

In 1959 Teketeni~ .and others proposed that of the three base
particlesy, e, and W~ It was possible that the v was even more basic.
If a so-calied&™ char‘ge was added, this could become e~ or \° , The -
difference between e~ and \~ was due only to the difference in fhaf, ‘
charge form. This was the so-called Sheng Peo=-lo Model. Not long ajfer,
They proposed that the Nagoya Model and the Sheng Pao-lo,Modsl could be,
combined, that is, that among the base partlcleS\f e ¢ﬁ:fhe Na oya A
Model there existed relations provided by the Sheng Pahrkyv&odela Thls

was the neutrino unified model, \
h\“u I sc jﬁesrpcg‘

The physics of basic particles is an extremely yo
It is presently rapidiy developing. The Sakada Model hes
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important role in the course of the development of the theory on the
structure and classification of basic particles. At present the most
notewoothy theories on this subject have taken over certain important
parts of the theories of the Sakada Model. As for the Nagoya Model and
the neutrino unified model, they are still in a state of hypothesis

and must awalt testing by experiments,

Chart of Basic Particle Classes
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(1) Classes; (2) Circumstances of Electric Charges; (3)
positive; (4) negative; (5) neutral; (6) readings for
names of particles; (7) not yet discovered; (8) Deuteron
class; (9) Meson class; (10) Lepton class; (11) Photons;
(12) The chart contains the 35 particles brought up in the
article, The particles around the ---line are positive par-
ticles and anti-particles (negative particles). By custom,
the ones on the right are anti-particles, and they have a
"-" added over the letter to differentiate them.

The readings of the particle names are approximate readings
made on the basis of the Chinese language romanization system.
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