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atoms, a starting point of development
for physics and chemistry.

But the indijvisibility of aloms can
also only be relative, not absolute. If
one makes this indivisibility absolute,
regards matter as absolutely discrete
and denies the continuity of matter,
then one will go into'metaphysics and
idealism. Newton was like this. He
thought that the smaller matter
becomes as 1t is divided, the firmer it
gets. When its size is reduced to a cer-
tain micro-state, then it becomes so
solidly firm that no force other than
god’s can divide it, This/is the logic of
objective idealism. Subjective idealism
distorts indivisibility from another
aspect. Berkeley and Hume both
thought that since matter is no more
than complexes of sensation, therefore,
whartever is the smallest point that man
¢an see, is indivisible. **A thing cannot
exist apart from the mind that perceives
it."" (New Essav On Vision, Berkeley).
Mach simply denied the existence of
atoms. The reason being that he
couldn't perceive atoms. These
philosophers” outlook is: They can’t see
how matter is further divided, therefore
matter is indivisible.

On the basis of the theory of atoms,
Newton painted a ‘“‘picture of the
atomic world™": All celestial bodies are
constituted of discrete atoms, spotiedly
filling in the vacuum of the universe,
moving incessantly ip absolute space ac-
cording to the laws of mechanical mo-
tion. All change and development of
things in the world is no more than ag-
gregation and dissociation: of atoms.
No matter how much things change, the
origin'of their change remains the same.
Atoms themselves never change since
they are created by god. Therefore, as
long as man understands the motion of
atoms, he can ‘‘knmow the past and
future'’, know everything. In this way,
Newtonian mechanics had become
*“final truth’”.

It thus seemed that absolute continui-
ty is untenable, and absolute
discreteness Is also'untenable. This is a
contradiciion. Kant perceived this
coniradiction in'a deep way, and pro-
posed an “‘antinomy'’; 11 is correcl (o
say that everything in the world is'com-
posed of indivisible, absolutely simple
things; because only an absolutely sim-
ple thing can be an elementary thing.
Otherwise there could be no complex
things composed of such elementary
things, and there could be nothing in
the world. By the same token, il is also
correct to say that there exist no ab-
solutely. simple things; everything is
some infinitely divisible complex thing,
because no matier how simple a thing
is, it musl oceupy some volume in space
and thus can be continuously divided.
Kant's “antinomy"’ exposed the con-
tradiction and formulated this gques-
tion. This was a necessary condition (o
advance to dialectics and ‘push man’s
understanding forward. Bul Kant
didn’t solve the contradiction. Whether
objective things are divisible or indivisi-
ble, continuous or discrete? His answer
was: One doesn’t know. He thought
that objeciive things were unknowable
anyway. If you insist on knowing, then
the contradiction is produced.
Therefore, this contradiction only
comes from the ‘“‘a priori illusion'" of
man’s subjective cognitive ability. Thus
Kant began by exposing the contradic-
tion, but ended in covering up and
reconciling the contradiction and fell
into idealist apriorism.

On this question, still it was Hegel
who said it right: Discontinuity and
continuity “‘by thémselves don't con-
tain truth, only in their unity is there
truth®, Engels affirmed this viewpoint
by saying that ‘““matler is both divisible
and continuous, and at the same lime
neither of the two, which is no answer,
but is now almost proved''. (Dialectics
of Nature, p. 245). Subsequently, every
step of development of natural science
has continuously proven this scientific
assertion of Engels’, and has con-
tinuously revealed the rich content of
various forms of matter as being both
continuous and diserele.

Object and Field

To understand the structure of mat-
ter, man initially classified matter into
Lwo opposing concrete forms.

In'the beginning, man abstracted the
concept of ‘‘object' [real thing] out of

all the various forms of matter. The

characteristic of objects is being
*“*solid". Newton put forward that all

objects are built up from atoms, the

smallest object-particles. An atom is an
absolutely discrete material point parti-
cle. Itis “*solid, block, hard, impenetra-
ble'. This is to say that the atom is an
idealized solid thing, it is a highly con-
centrated object. Its fundamental
characteristic is indivisibility; there is
no “‘open space’ inside. “‘Water can’t
be poured in, nor can a needle be in-
serted into’" its inside. However, there
can be no “‘solidness™ without *‘void?,
no *“‘what is" without “‘what is not™,
Objeets are not hollow; all the emp-
tiness has been pushed outside them, In
ordinary. life we see one thing after
another, stars, mountains, houses,
sand. . ., all these are objects. But they
can'( fill up all space. What fills in be-
tween sparsely scattered stars is
vacuum, between bushes there'is vacant
ground; evenwithin:a pile of sand there
exist openings. If there are objects,
there must also be the void. Therefore,
in proposing the theory of atoms, De-
mocritus said that in the world “‘only
atoms and the void are real'’. The void
is' a necessary supplement to objects.
This illustrates that the material world
is always the unity of the discrete and
the continuous. If matter is viewed as
absolutely discrele objects, then it is
necessary 'to realize the continuity of
maller through the void in an upside-
down way. The opposition’ of solidness
and void is the opposition: of the real
and the empty, *“‘whatis!" and “what is
not”’. It is the initial “‘one divides into
two' in the process of man’s recogniz-
ing the material world.

But how do the solidness and the
void, or *“‘what is"* and ‘‘whal is not’’
unite together? Which one is funda-
mental? Lao Dan answered that
‘*everything in the world' is derived
from ‘whar is,’ and ‘what is' is derived
from ‘what is not” . (Laozi, Chapter
40). That is, the void is fundamental,
the object is derivative, This is idealist
monism: Fei Wei of the Jin Dynasty
[AD 265-420] wrote “‘On Promoting
‘What [s! " to oppose him, saying thal
everything in the world must be derived
from *‘what is"*, and cannol be derived
from “‘what is.not*'. This'is materialist
monism.

Al bottom, Newton was a pro-'‘whal
is'". He regarded the atom as the overall
representative of objects and used it to
paint an overall picture of nature,
whereby matter is purely discrete and
continuily is given over completely to
the absolute void. The unity of discrete-
ness and continuity in the intérnal struc-
ture of matter is described by him as the
opposition of matter and nothingness,
On the.one hand, thereis the:absolutely
dense ‘object; on the other hand, the
void of absoluie nothing. The world is
partitionied into two mutually exclusive
unrelated halves. Newton couldn’(
unite these contradictory aspects. Final-
Iy he had to treat the void as higher than
matter, and he slid from “‘advocaling
what is*” down to “worshipping what is
not*.

Actually, how canNewton's:absolute
space be *‘absolute”? First of all, there
is the mutual gravitational attraction
among celestial bodies. Secondly, celes-
tial bodies radiate light into the vast
vacuum. These two phenomena musi
also manifest certain types of continuity
of ‘matter. Faced wilh: this fact, New-
ton, in order to safeguard his absolute
space, could only very artificially ex-
plain as follows: Theattraction between
celestial bodies'is a kind of **action at a
distance’” exerting its force over space
which is still emply; the ray of lightis a
kind of particle current ejected from
celestial bodies and thrown into un-
bounded empliness, ‘The success of
Newtonian mechanics in explaining
mechanical motion did temporarily
cover up the inconsistencies of his angu-
ment on Lhese two questions.

7. (Translator’s nole)—This means
“pair of opposiles'" but also con-
noles fension, opposition be-
tween them.

But where is this so-called absolute
emptiness in the world? Doesn’t air fill
up all space near earth? Man therefore
further imagined that in the vast space
of the universe there probably existed
some kind of continuous matter every-
where—ether or air.

The universe was said to be a contin-
uous ocean of ether, a *‘Nature consti-
tuted by air’. As Zhang Zai said: ““The
Empty Universe cannot be without
air’'. Later Descartes of France and
Huygens of the Netherlands proposed
thatall'the space of the universe is filled
with ether particles which join with
each, other and form a continuous
medium; the particles squeeze one
another, forming vortices. And these
vortices sweep ithe moon to circle the
earth and sweep the earth to circle the
sun. As for light, it is waves of ether
caused by the vibration of objects, just
like a breeze of wind *‘blows waves in'a
pond of water*’. Up until'the 19th cen-
tury, more and more experimental facts
demonstrated the wave-motion
character of light; that light is just'like a

‘water wave and can ‘go around

obstacles, The theory of the wave mo-
tion of light achieved a decisive victory.
The void was replaced by ether. The op-
position between object and void gave
way to the opposition: between object
and ether. Thus, the material world is
divided, yet uninterrupied .links are
always ‘there. The contradiction be-
tween discreteness and continuity.in the
structure of 'matter expressed itself. as
the opposition of two different kinds of
material forms, and this, compared to
the mysterious absolute emptiness, was
of course a big advance.

In the 19th century, the research done
on electromagnetic phenomena further
advanced man's understanding of the
continuous forms of matter. For exam-
ple;, when electrical currenl goes
through a wire that surrounds a:magne-
tic needle, the needle turns toward the
direction perpendicular to the plane of
the wire. What is this force that deflects
the magnetic needle? Newtonian forces
can only act along the direction of the
straight line that connects the two ob-
jects. Obviously, this is another kind of
‘‘force’ with completely different
characleristics, i.e., the electromagnetic
force which is completely- different
from the mechanical force. This is ac-
tive in the vicinity of magnelic poles
and electric charge. In order to describe
the effect of the electromagnetic force,
Faraday introduced many ‘‘magnetic
lines of force’” and “‘electric lines of
force™, imitating the method in fluid
mechanics of using “‘stream lines' lo
describe fluid motion. Magnetic needles
or electric'charges are acted upon by a
force along the direction of the
magnetic lines of force and electric lines
of force. The denser the “‘lines'’, the
stronger the ““force’’. Therefore, based
on the configuration of magnetic and
electric lines of force, the elec-
tromagnetic motion: of objects can' be
graphically depicted. In this way, dac-
cumulating lines into planes and ac-
cumulating planes into ‘volume, a
““field’ is constructed. Electric fields
and magnetic fields mutually transform
into one another, hence an elec-
tromagnetic field is formed. [t was very
artificial to use the vibration of ether to
explain the motion of light waves in the
past. Now it was much more straight-
forward to treat electromagnetic fields
as a kind' of medium thal fills space in
such a way as to transmit the electro-
magnetic effect. Thus, the field ‘was
developed from ether and replaced
ether to become the overall representa-
tive of the continuous form of matter.

The discovery of the field as a form
of malter was a very greal achievement
in science. It rejects mysterious emp-
tiness, mysterious action al a distance,
myslerious ether, and finds a practical,
reasonable link 'between dis¢rete ob-

jects, giving the continuity of material

structure a malerial basis. One material
world divides into two. I is no longer
the opposition in appearance between
maltler and the void outside matter, but
rather the opposition between (wo dif-
ferent kinds of material forms: in the
material world. It is the opposition be-
tween the discrete form and the con-
tinuous ferm of matier.

But then, that same old question
comes back again: How do these (wo
kinds of material forms unite? Some
people imagined that object-particles

are like bricks and stones, and fields are
like cement, and the universe has been
built up by the gluing together of the
two. In this way, discreteness is realized
in.objects, and continuity is realized in
fields, but the two remain essentially
absolutely separated and disjointed.
The unity between discreteness and con-
tinuity of ‘material structure remains as
an external link of two completely dif-
ferent material forms. This is still a
dualism on| the question of material
structure. Einstein felt unsatisfied with
this. He tried to use the field, this kind
of material form, to unify the world.
He built up a “unifigd field’’ that em-
bodies everything and paintsa “‘world-
picture of the field"”. Compared (o
Newton’s world-picture of atoms, ‘it
reflects the continuity aspect of matter,
But, the field cannot exhaust human
understanding about material structure
either. Einstein’s “unified field” not
only crudely wants to dissolve objects
into the field, reduce object-parficles to
‘‘condensations, of field’’, but also
crudely wants to “‘unify’’ everything. In
this way, the field becomes like the an-
cient man’s fire, water or air. It has
again become the absolutely indivisible
origin of everything. Once you
recognize this unified . field, then you
can know everything from the universe
down to particles, and exhaust final
truth. As such, Einstein walked into a
blind alley just like Newton did with his
theory of the atom.

In the last several years of.the 19th
century, the gate of the atom was open-
ed, man probed deeply into the secret of
the atom. It turned out that the atomiis
not some absolute object; inside: there
are also particles and fields, another
whole world. Electrons were the first:to
be found by man. This was the first
resident of the atomic world which men
recognized. Later it was discovered that
in the center of the atom there is a hard
core which contains over 99.95% of the
mass of the atom, but occupies only
several quadrillionths® of the atomic
volume. This is:the atomic nucleus. The
atomic nucleus carries positive charge
and the electron carries negative charge;
an electric field exists between them
which links them together. From this,
people proposed a planetary sysiem
model of the atom. The atomic nucleus
is like the sun, and the electrons are like
planets which circle the atomic nucleus
along certain orbits through the action
of the electromagnetic field, just like
planets circle the sun through the action
of the gravitational field. *“*A dust, a
world”, a tiny little atom is a small
solar system! Later it was also dis-
covered thal the atomic nucleus is not
something ‘absolutely discrete and in-
divisible either. Within it there are
neutrons. and protons firmly bound
together by the strong force—the
mutual action of the meson field.

How can there be absolute [absolute-
ly solid] objects? Within “‘solid”® ob-
jects there are still more: objects and
fields. Within the material structure,
these two are interconnected, inlerpene-
trating, interpermeating, and’ interde-
pendent. Take the hydrogen atom'as an
example. Its diameter is about 107" cm,
bu113its nuclear diameter is only
10""“em, i./e., 100,000 times smaller.
That is to say, adding the objects (the
atomic nucleus and electron) of an
alom together, they amount to‘only one
thousand trillionth of the total volume.
The rest of that vast volume is all elec-
tromagnetic field and gravitational
field. By analogy, if we magnify a
hydrogen atom to the size of ‘a big
theatre, the atomic nucleus' would be
like a sesame seed in the middle of the
theatre, and the electron would be like a
piece of dust flying along the wall. How
could such an atom be ‘‘solid’’? The
proton and neutron inside the nucleus
also amount o only several tenths of
the total nuclear volume, the rest being
filled up by electromagnetic field, gravi-
tational field and meson field. How can
it be counted as a [solid] object? And
these many wavicles inside the atom
also themselves .divide into iwo

Continued on page 22

8. (Translator's note)—A quad-
rillion is a thousand' (rillion or a
million billion, i.e., 1,000,000,
000,000,000, Text says ‘‘several
triflionths . This Is a lypographi-
calerror. A “‘quadrillionth” is.one ;
out of a guadrillion.











