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Abstract

This paper discovers the secret codes of the scale distribution from Planck
scale to the Sun-scale by using Planck length derived from three fundamental
physics constants, ie., gravitation constant G, light speed ¢ and Plank con-
stant, and starting from the global consideration of treating the whole un-
iverse as a well unified entity in all scales. According to this symmetric scale
distribution law of different scale regions: (a) we naturally give a possibility
overcoming the difficulty of the desert effect between the grand unification
scale and electroweak unification scale relevant to quarks and leptons, and it is
really surprising to discover that the scales of quarks & electrons, protons &
neutrons and atoms again all sequentially locate at the predicted points of the
scale space; (b) we closely uncover the scale of the cells, which is the basic unit
constructing the human bodies; (c) even the average height of human being is
naturally deduced; (d) further, it is very surprising that the scales of the celes-
tial bodies tightly related to us human beings, including the earth and the sun,
also exactly fall at the predicted points in scale space in order. Therefore, all
these scales with 10°" c¢m order (n =0, 1, 2, ..., 9) above just give a proof of
very key anthropic principle for whole mankind (which just makes the anth-
ropic principle be reduced as anthropic theorem), i.e., matter stratums (a) and
(b) are inorganic and organic bases of constructing human being respectively;
matter stratum (c) is just human being; matter stratums (d) are the living en-
vironments of human being. Namely, everything is for or relevant to the exis-
tence of human being. Consequently, the experimentally checked scale ladder
of well-known matter levels just coincides with the scale ladder predicted by
the deduced distribution law. From Planck scale to the Sun scale, people may
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systematically build up the exact scientific theories corresponding ten matter
stratums, may set up the different sciences among the different cross stratums,
further, can systematically understand all the different sciences and their rela-
tions in the deepest way up to now.
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1. Introduction

Through the development of Physics in hundreds of years, from the perspective
of generally accepted physics theories, now we have gravitational theory, relativ-
ity and quantum mechanics, which give out the gravitational constant G, light
speed cand Plank constant 7, respectively. These three physical constants have
been measured and checked by lots of strict physical experiments.

String theory can give the most hopeful complete description of the unified
theory of everything in the universe, and provide a powerful toolbox along the
way for solving problems in very different subjects, e.g., strongly and weakly
coupled quantum field theories, cosmology and so on. Using the fundamental
units of gravitational constant G, light velocity ¢ and Planck constant 7# in
string theory, one can naturally obtain Planck length I = \Gh/c?
=1.61620x10"*cm [1]. This is just the length of fundamental superstring, the
best candidate theory for now to describe quantum gravity, which, however, is
conventionally taken as 10 in the past [2].

In modern science, due to the limit of human abilities, people divide the na-
ture into different subjects to carry on independent research. Similarly, in mod-
ern physics, people divide it into different scales and separate it into unrelated
small sections to investigate. Though many systems with multiple scales and
correlations between different sections have been touched in the past, they were
still limited and little work has been devoted to treating the universe of all the
known scales as a whole integrated entity. This work is an attempt in this direc-
tion.

There are still various ways of dividing and defining different scale regions.
They have their own reasons, which, though seemingly reasonable at first look,
cannot survive after further investigations because they are short of profound
scientific considerations and contain too strong artificial factors. Thus, the scale
region division cannot be unified into one scheme and is, in fact, a mess. What’s
worse, these dividing methods are too coarse to be utilized to serve as a standard
to undertake systematic and strict scientific research, or say, to carry on the sep-
arate research in every subfield of science, or at least in fields in the scale region
from Planck scale to the Sun-star scale.

This paper wants to solve the above problems. The arrangement of this paper
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is: Section 2 is symmetries of different matter stratums with big scale gap from
Planck scale to the planet-earth scale; Section 3 is investigations of stable matter
stratums stabilized in different scales; Section 4 is proof of anthropic principle;

the last Section is summary and conclusion.

2. Symmetries of Different Matter Stratums with Big Scale
Gap: From Planck Scale to the Planet-Earth Scale

In order to research in a more systematic and strict way, it is necessary to do the
investigations on the method of dividing different scale regions from the global
perspective that treats stable scale matters from Planck scale to the Sun scale.
Matters in these stratums can long keep stable, the other larger scales are greatly
affected by the expansion of the universe. Thus we here don’t consider the other
scales above the Sun. In another word, we only consider the scales immune to
the currently observable expansion effects of the universe, or scales where the
expansion effect is negligible according to contemporary observation.

In order to find a starting point to do research on sciences in different scales under
the consideration of treating the stable scale matters from Planck scale to the Sun scale
as a whole entity, we take the more exact value |, =1.61620 x10%cm =ax10*cm
as the value of Planck length, the unit length of the universe, instead of taking
the conventional value 10> cm. Furthermore, beginning from the ax10**cm
scale to larger scales, if we define the scale expanded by every 10% times as a
major scale, thus, we can naturally obtain Planck-scopic scale ax10*cm,
Nucleon-scopic scale ax10™*cm and planet-earth-scopic scale ax10’cm . Be-
tween the two adjacent major scales, more physics and/or the desert effect are
naturally neglected, thus the divisions are too coarse.

Because there are always some inevitable errors for contemporary science in
the measurements of physical quantities [3] [4] [5] and due to the influence of
some small factors, there are commonly some perturbation effects to serve as
some corrections for the dominative physics laws for the actual physical
processes [5], so it is convenient to use order of magnitudes to describe and in-

vestigate stable scale matters in science.

3. Symmetries of Different Matter Stratums with Stable
Scale: From Planck Scale to the Star-Sun Scale

Due to the complicatedness of the universe, people have to further focus on the
phenomena at minor scales relative to the formerly defined major scales. Thus,
beginning from the second major scale, ie. Nucleon-scopic scale ax10*cm
above, for the times we define a series of minor scales by increasing the former
scale 10° times, Ze. ax10®cm, ax10cm, ax10°cm, etc.

As for the “scale space” between the first two major scales, Planck scale and
Nucleon-scopic scale, we can only define one minor scale right below Nucleon-
scopic scale, Ze., the Quark-scopic scale ax10*®cm, which is the smallest scale

we can reach through current experiments (up to now, there are only some
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theoretical predictions about the scale space smaller than the Quark-scopic scale,
but no experimental support). In this way, we can naturally obtain these scales
and discuss their physics in each scopic scale in detail, including all the major
and minor scales from the smallest to the larger, respectively, as follows:

For the most fundamental (i) Planck-scopic scale ax10**cm, it is the fun-
damental unit scale of superstring theory, which unifies the four fundamental
interactions, and superstring theory is called the theory of everything, ie. the
theory is able to describe every kind of interactions in the universe. The matters
participating different kinds of interactions are build up from the matters in this
fundamental scale whose corresponding energy Eg., =1.22093x10"GeV [2].

Moreover, up to now, all publically admitted physical laws have difficulties in
keeping their effectiveness below Planck-scopic scale [2] [3] [4]. So, for now,
there usually is not need to discuss the below Planck-scopic scale.

For (ii)-scale ax10?®cm, its corresponding energy

E= EPlanck
m—

10° =1.22093x10" GeV , because the scale is also equal to 1/energy in

high energy physics [5], we surprisingly find that E, is just the grand unifica-
tion energy scale, there are a lot of physical investigations and achievements in
current references, e.g., see Ref. [5], so we don’t repeat here. Specially, we here
naturally deduce more exact magnitude value E,=1.22093x10"GeV of the
grand unification energy scale than 10"°GeV of the current grand unification
theory [5].

For (iii)-scale ax10°cm, it is just the preon scale, i.e., sub-quark scale.

Various models of preons have been proposed up to now [6] [7] [8] [9] [10],
and we can find that the properties of quarks and leptons can be considered to
be those of preons and preons’ composites by analyzing the models above and
the properties of quarks and leptons.

Similar to the introduction of quarks in constructing hadrons motivated by
the fact that there exist too many basic hadrons and bosons, it is natural to in-
troduce preons in constructing quarks and leptons from the viewpoint of quark
and lepton classification because there exist too many basic quarks, leptons and
mediating bosons [5].

Furthermore, because quarks and leptons have almost vanishing anomalous
magnetic moments [5], which contradicts with the predictions of loosely binding
state models, the forces of binding preons for forming the composited quarks
and leptons must be effective at very short distance I, ,,= ax10?cm, it is

just a scale of the binding forces, whose corresponding energy is
19
,= Eoing _ 1.22093x107GeV ) 55493,10°Gev . This energy is the future
(10°)? (10°)?

accelerators’ energy needed to do research on preon physics. This preon scale

physics just gives a possibility overcoming the difficulty of the desert effect be-
tween the grand unification scale and the electroweak unification scale relevant
to quarks and leptons, which was viewed as no new physics between the two

scales above in the past.
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For (iv)-scale ax10®cm, it is right the quark scale since the upper bound of
quark scale given by current experiments is 107’ cm [5] and this result pre-
dicted by the current theory is consistent with experiments. Moreover, the expe-
rimentally proved particle physics standard model shows that quarks and elec-
trons are in the same level of matter, and electrons do not participate in the
strong interaction that needs color charge (and is therefore also called color in-
teraction). Some theories (including Standard Model of Particle Physics) give
out that electrons are just in a colorless singlet and are thus not affected by the
exterior color interaction, namely, electrons are just like in a color saturate neu-
tral state, and therefore the spatial scale of electrons can be larger. The logic here
is somewhat similar to that electro-chargeless neutron has a larger spatial scale
than electro-charged proton. This consideration makes the experimental result
reasonable, in which the upper bound of electron scale (107'° cm) [5] is larger
than that of quark scale (107" cm).

For (v) Nucleon-scopic scale ax10™cm, it is just the scale of nucleon in-
cluding protons and neutrons [1] [5], which is strictly consistent with physical
experiments. Furthermore, since nuclei are made up of protons and neutrons
through the residue interaction of strong (color) interaction, it can be naturally
obtained that the scale of nuclei is at ax10™?cm which again well satisfies
physical experiments [5].

For (vi)-scale ax10®cm (11&), it is right the scale of atoms [3] [5] [11], Ze.
the Angstrom scale, and hence is also called Atom-scopic scale. This scale is
consistent with physical experiments.

For (vii)-scale ax10~°cm, it is the scale of big agglomerates consisting of
clusters with their scales falling between tens of nanometer and hundreds of na-
nometer, or some other microscopic pellets. (The big agglomerates mentioned
here include organic microscopic beings, such as the cells serving as basic building
blocks of human bodies with the scale of 10 - 50 micrometer, Ze. (1~5)x10°%cm.)
[12].

For (viii)-scale ax10?cm, it is the scale of human beings, that is, the scale
10°cm  times the coefficient in front of the Planck length a=1.616 gives out
the well-known average length of human beings [12]. This result agrees with ex-
periments that everyone can see. It is necessary to especially point out that, ac-
cording to statistics, if there is not any particular reason, the happening of one
case should obey the principle of equal probability (or say opportunity). Thus,
there are so many possible values of the human scale, but it just falls into the
very tiny interval point of length space. Whether it is simply an amazing coinci-
dence or there are some profound Physics really deserves to do some further re-
search. Anyway, we can call this scale as Human-scopic scale.

For (ix)-scale ax10’cm, the Earth-planet-scopic scale, the error is one order
of magnitude smaller than the scale 10%cm [13] of the earth. The increased one
order of magnitude is originated from the bigger asteroid collision that produced

the moon from the shivers of the colliding out during the formation process of
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the earth [13] [14]. There are many kinds of theories of the lunar origin [14]
[15], but the popularly accepted theory is the colliding out theory of the lunar
origin [14] [15], because there are a lot of observed facts of physical and astro-
nomic experiments to support the colliding out theory of the lunar origin, e.g.,
Ref. [14] [15] [16]. It is very interesting to give out the origin of the moon here
by the way.

For (x)-scale ax10"cm, ie, the star Sun-scopic scale [13], it is the scale of
the star Sun obtained from astronomy observation, this scale is consistent with
physical experiments.

For the scales above the star Sun-system-scopic scale, they are increasing with
the universe’s expansion, Ze., they are not stable scales, thus we don’t discuss

them here, but will study them in our following paper due to length limit of this
paper.

4. A Proof of Anthropic Principle

Up to now, there are many kinds of anthropic principles and their investigations
[17]-[22], we consider two dominate kinds of anthropic principles as follows:

Weak anthropic principle: The observed values of all physical and cosmologi-
cal quantities are not equally probable but they take values restricted by the re-
quirement that there exist sites where carbon-based life can evolve and by the
requirements that the universe is old enough for it to have already done so [18].

Strong anthropic principle: The universe must have those properties which
allow life to develop within it at some stage in its history [18].

According to this symmetric scale distribution law of different scale regions: (i
& ii)-scales are the scales of superstring theory and grand unification theory of
physics fundamental interactions, respectively; (iii-vi)-scales are the scales of in-
organic matter bases of constructing human being; (vii)-scale is the scale of or-
ganic and inorganic matter bases of constructing human being; (viii)-scale is just
the scale of human being; (ix & x)-scales are the living matter bases of human
being. Namely, everything seems designed for or at least is relevant to existence
of human being.

Consequently, we can get everything of human being, including both the
matter constructing human body and the matter circumstances of human be-
ing’s life, simply from the following factors. Using gravitation constant G, light
velocity c and Planck constant 7, further utilizing natural number n =0, 1, ...,
9, and taking the other physics parameters, e, at least, 19 fundamental parame-
ters of standard model of fundamental interactions: 1) three independent gauge
coupling parameters g;, g,, g, (because gauge groups of standard model are di-
rect products of three different simple groups), 2) nine fermion masses; 3) four
parameters of CKM matrix (three mix angles 6,,,0,;,6,; and one complex
phase angle ¢ ); 4) two Higgs potential parameter (vacuum expection value v
and ¢*’s coefficient A, or equivalent m,,m,); 5) one strong CP violation

term parameter € (or after renormalization 6") [5].
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Actually, the nineteen parameters and the natural numbersn =0, 1, ..., 9 are
not independent, Ze., they are relevant, and we can give the relations between
the nineteen parameters and the natural numbers. Using the relations and the
relevant parameters, we can create the universe when we can stipulate the rele-
vant physics laws, initial conditions and boundary conditions. Also since Hawk-
ing has proved that the God is not needed, that is, after the relevant physics laws
are stipulated and the initial conditions and boundary conditions are set, the
universe can be automatically created, e.g., see Ref. [23].

Because we need human being, the matter bases constructing human being
and their living environments, we need to, in wisdom, take the natural numbers
and the above relevant physics parameters under the conditions that we can sti-
pulate the relevant physics laws and given initial conditions and boundary con-
ditions.

Because we have achieved the great achievements of all the current sciences
after about 300 years from the capitalism industrial revolution, again after 300
years, 3000 years, 30,000 years or more, we certainly can reach the conditions
above in terms of the development velocity of our sciences.

Specially, we now have partly got the feeling of being the God, namely, we can
clone human bodies and various kinds of animals, furthermore, using gene
technology, we can improve characters of all animals and plants, even including
human being; furthermore, using feedback adjustable automation to replace
Darwin’s evolutionism, we can create biologic bodies from simple cell to many
cells or from simple to complex automatically with some our needing adjustions,
which make all our seeing everything be the result of Darwin’s evolutionism;
using large hadron colliders etc, we can even create the early vacuum of the un-
iverse, even create phase transition of the early vacuum, which may result in the
appearance of the big bang of the early universe, when the accelerator’s energy is
high enough in future.

Therefore, we can create the universe, because we have the needs, i.e., our sun
will become red giant star after 45 hundred million years, the great colliding be-
tween the milky way system and Andromeda galax will appear after about 34
hundred million years, our universe is expanding with acceleration [13] [24].

Our universe’s fate will be big rip or big collapse etc. [24], which will not fit
the living situation of human being. Therefore, at least, we have the motivation
of investigating and experimentally creating the new universe to satisfy the sur-
viving requirement of human being. If one civilization is advancing us about, at
least, 138 hundred million years, whether they could also create our universe like
we should do after 30,000 years or more some years. These problems are very

interesting, which are worth to research carefully now and in the future.

5. Summary and Conclusions

Following the strict scientific methods of physics, this paper finds that all the

known stable scale matters relative to human being in the universe appear ac-
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cording to a symmetric law, i.e,, a new matter scale appears in every 10° times in
the scale space. In a word, we discover the secret codes of the scales of all the
well-known stable scale matters relative to human being. It should be particular-
ly emphasized that the reason why all the derived scales of already known mat-
ters relative to human being goes along well with all the observations is because
our research is based on physical constants, obtained from strict physical expe-
riments [5], and their derived scale—the Planck length.

Since this basis is also the foundational base of superstring theory (ie., the
theory of everything), the research results of this paper also show, from the glob-
al perspective of physics, that the basis of superstring theory is right, because uti-
lizing the secret codes, people can predict new matter stratums.

Facing these coincidences, we have to emphasize:

1) It is very amazing that quarks, electrons, protons, neutrons, nuclei and
atoms (of course they are the basic particles constructing our bodies) all appear
at these interval points of some scope-scale regions. Why? It is too amazing for
us to keep calm! Are quarks, electrons, protons, neutrons, nuclei and atoms also
very special? And why should they be special?

2) The scale of the cells of human bodies just locates at the predicted point of
the scale space. It is really surprising!

3) The scale of average height of human beings just falls at a predicted point of
the scale space. It is really surprising!

4) What is more surprising is that the celestial bodies relating tightly to us,
such as the earth and the sun (they are the exterior living environments of us) all
locate at the predicted point of the scale space in order. Why? It is so interesting!
Are the earth and the sun very special? And why should they be special?

5) Why do all the already known levels of stable scale matters relative to hu-
man being fall at these predicted points of the scale space without any exception?
These phenomena are really interesting big accidents. What do these big “acci-
dents” tell us? Or, is human being special in the universe? Or, is the universe
special? All these above may be served as a proof for the existence of the anth-
ropic principle of our observable universe.

6) The upcoming cosmological theory should explain these accidents, just as
the e-fold numbers in cosmological inflation should be explained [24].

Are all the results and problems above simply an amazing coincidence or the
consequence of some other reasons (maybe an intricate “design”)? It is really a
novel question! There must be some profound physics deserving further investi-
gations. The solutions of these problems will undoubtedly be great progresses of
our science. The solutions of these problems should depend on or at least be re-
levant to the symmetric distribution of all the studied scales in this paper. Par-
ticularly, the discoveries of the symmetrically distributed stable scales and their
relations from Planck scale to the Sun scale provide a solid scientific platform for
building up new branches of science and further development of old branches of

science. From (i)-scale to (x)-scale people may exactly build up at least ten types
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of exact theories corresponding to every matter stratum, or, we, at least, may call
the physics in every region as the corresponding scale physics, and for every re-
gion, people may build up many relevant exact scientific theories. So, the results
of this paper are greatly useful and will be widely spread & cited, because it will
benefit & promote developments of different branches of science, and because
these results fit with current physical experiments and have great and practical
physics meaning etc, they should eventually be written into relevant textbooks.
We specially need to stress that all the coincidences show the proof of anth-
ropic principle, which are relevant to natural numbersn =0, 1, 2, ... 9, ie, are
wisdom choices, which just makes the essential anthropic principle for whole
human being be reduced as anthropic theorem, but this is impossible in the past
[24]. Furthermore, following this paper, there are lots of works to be done (due
to length limit of this paper, these will be done in our or anyone’s following
works), e.g., we shall give the other new physics investigations relevant to - <
n <o, the relations among the fundamental parameters, the natural numbers
etc, which will cancel their extra degrees of freedom, simplify relevant theories,
and get the new physics landscape and the theories with the natural number
marks (for the most direct cases, e.g., superstring theory with n = 0, which
means that this theory is best fundamental theory, ie, the 0-level theory; the
grand unification theory with n = 1, ie, the 1-level theory, and so on). The re-
sults in this paper will help people to better understand the current branches of
sciences and further systematically develop them in the deepest way up to now.
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