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Abstra
t

A des
ription of the matter and the world stru
ture based on the

a
tion-duration 
hange is proposed. The 
on
ept of pla
e and spatial

relations for its harmoni
s are introdu
ed. The world emergen
e from

extra-spatial noise and its development to the over-noisy spatial stru
-

ture are studied. The environment hidden behind the seemingly empty

spa
e has a huge density and is the 
ause of ele
tri
 and gravity �elds.

There is an endless 
hain of inter
onne
ted and 
ontrolled worlds. An

explanation of the parti
le stru
ture was proposed. Modern physi
al

theories may be derived from this representation.

Introdu
tion. World of 
hanges

Three basi
 physi
 
on
epts were used in the late 19th 
entury in ad-

dition to absolute time: bodies, �elds, and spa
e. The bodies move in the

spa
e, are �elds sour
es and intera
t with other bodies through �elds. The

bodies and �elds are lo
ated in the empty spa
e that is not material but has

properties: in�nity, three dimensions, and distan
es. It was assumed that

there is an unobservable environment in spa
e � the Des
artes ether [1℄ in

whi
h all phenomena should o

ur: �elds are waves and bodies are features

of a stru
ture or movement (for example vorti
es).

Experien
es and theories reveal in
onsisten
ies and 
ontradi
tions in this

representation of the world at the beginning of the 20th 
entury [1℄. This led

to the 
reation of two new me
hani
s: the theory of relativity [2, 3℄ and the

quantum me
hani
s [4, 5℄. Previously 
lear 
on
epts of bodies, waves, �elds,

and spa
e began to blur, interse
t and intera
t with ea
h other in them. The


on
ept of the ether was re
ognized as erroneous be
ause its theories was
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ontradi
ted with the experien
e [1, 2℄. However there were and are still

attempts to revive it.

The 
ontinuation of these attempts to revive the 
on
ept of the ether

is asso
iated with the spe
ial and unusual 
hara
teristi
s that the new me-


hani
s give to empty spa
e. Their 
hara
teristi
s 
orrespond more to the

substan
e than to the void [6℄. Gravity 
hanges the "empty spa
e" whi
h

now a�e
ts movement of bodies and �elds [3℄. "Void" is represented by a

"physi
al va
uum" [7℄ with irredu
ible zero os
illations, virtual parti
les and

energy �u
tuations.

Einstein's and quantum me
hani
s are good enough to des
ribe the re-

sults of experiments and observations but their foundations are still un
lear.

This is mainly due to the indu
tive path of physi
s development � from

observations of ordinary phenomena to simple laws for them and the fur-

ther su

essive 
ompli
ation of laws (theories) as the volume of experimental

knowledge in
reases a

ompanied by an in
rease in their abstra
tion. Ab-

stra
t tools of 
ognition (symmetries, groups, 
omplex spa
es) allow to see

general patterns "from afar" as if "from above" but do not penetrate deeply

enough into their foundations. However these obs
ure grounds leave their

tra
es in the physi
al laws. This is energy, a
tion, time, spa
e.

In physi
s everything that exists (Everything) is matter, and all its parts

have energy whi
h is the ability to do work � to 
hange the state. Therefore

energy, as a 
hara
teristi
 of 
hange and 
ontained in everything, transmits

own totality to 
hange. Then Everything is a 
hange. It has two 
ompo-

nents (magnitude, duration) and is not redu
ed to anything else. Repla
ing

one magnitude or duration with another only 
onverts one 
hange into an-

other.

It is ne
essary to have samples and a 
omparison method to 
ompare and

measure a 
hange. One sample is taken as 
onditional zero, the other as

a 
onditional unit of measurement. The 
hoi
e of some method to 
ompare

any 
hange with these samples gives its numeri
al 
hara
teristi
 and allows to

measure the 
hange. A transition to another samples, may be non-
onstant


ompared to the �rst, modi�es the measured 
hange but leaves it as a 
hange.

Everything is s
aling. It has no any spe
i�
 magnitudes or durations.

But the 
hoi
e of any sample as zero de�ne summarily symmetri
al station-

ary repeats relatively to it. Zero be
omes the average line of repetitions and

the only 
onserved value that determines the voidness of Everything � the

relativity of void. Non-stationarity (also relative) is possible only tem-

porarily as a spe
ial 
ase. Everything 
onsists of these spe
ial 
ases that
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expresses the 
onstan
y of 
hanges.

It is 
onvenient and usual to des
ribe the in�nite repetition variety by

an in�nite set of harmoni
s whi
h have any frequen
ies, amplitudes and

phases. Everything is s
aling and has not spe
ial harmoni
s with properties

di�erent from others. The representation of Everything using harmoni
s is

not a Fourier transform whi
h applies only to one 
ertain periodi
 fun
tion

possibly with an in�nite period in a limit. This requires an in�nite set of

ea
h frequen
y harmoni
s.

Everything is fully represented in any harmoni
. The frequen
y

and amplitude de�ne its s
ale. Other harmoni
s with a lower frequen
y add

up to its middle line taken as the zero, and harmoni
s with a higher frequen
y

add up to the os
illation noise whi
h is des
ribed by multiplying a random

amplitude by a 
ertain os
illation in the probability theory.

General 
on
lusions about the matter stru
ture

Everything is not empty and 
hangeable relatively to any harmoni
. But

for ea
h harmoni
 there is an antiphase one with the same amplitude and

frequen
y. The sum of all harmoni
s is zero. Then Everything is void and

therefore 
onstant. Total voidness is manifested through 
hangeable fullness.

Everything is nothing but appears as something.

Any part of Everything is opposite and equal in absolute magnitude to

the rest as their sum is void. Any part has a zero whi
h is Everything.

Hen
e any part 
ontains Everything together with ea
h part in
luding

their past, present and future.

This is the logi
 of in�nities whi
h di�ers from the usual �nite logi


where the part does not ex
eed the whole. In�nite sets have similar properties

in mathemati
s. There are in them a �nite or in�nite number of subsets

whi
h are isomorphi
 to the set. Ea
h subset has its own sub-subsets whi
h

are isomorphi
 to the set also. Therefore these subsets 
ontain set. It is

possible to divide in�nity into in�nite parts whi
h have own in�nite parts

isomorphi
 to the original in�nity. For example sum/produ
t of all elements

is zero/one in an in�nite additive/multipli
ative abelian group. The entire

group is 
ontained in zero/one. Some numeri
al groups have this property.

A set of the same frequen
y harmoni
s make up an additive abelian group.

It is two-dimensional � two amplitudes (multipliers before cosωt and sinωt)
or an amplitude and initial phase. This group is enough to express the above

mentioned properties of Everything but not enough to des
ribe it 
ompletely

that requires a three-dimensional groups family of all frequen
ies harmoni
.

This family is no longer a group.
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Sin
e an in�nite set 
an be divided into any (up to an in�nite) number

of isomorphi
 subsets then the in�nity is divisible by repeats of itself.

Everything is void but has in�nite energy how in�nite harmoni
s set of all

frequen
ies and amplitudes. Any part as 
ontaining Everything also has

in�nite energy. Therefore the part owns in�nite energy of Everything.

Everything is an unmanifest state (not-reality, 
haos) from whi
h worlds

(reality, 
osmos) are manifested (born). Their set and variety is 
ountless.

Our temporary and 
hangeable world is among an in�nite number of other

worlds. Its spe
ial properties are not derived logi
ally entirely from general


onsiderations although they are inextri
ably linked to them. Our world is

known from the parti
ular experien
e of our life in it.

Harmoni
 of a
tion-energy (gaen)

In the introdu
tion it was proposed to represent repetitions of 
hange by

an in�nite set of harmoni
s. The equation of harmoni
 and its solution are

s̈ ≡ d2s/dt2 = −Ω2s, s(t, ϕ) = S cos(Ωt + ϕ) = ReSei(Ωt+ϕ).
The os
illation s(t) have the frequen
y Ω and amplitude S. The initial

phase ϕ gives os
illation shift in time. Two harmoni
s with the same Ω
and S but di�erent ϕ represent two 
oin
ident os
illations shifted in phase.

They are like bodies in di�erent pla
es of spa
e. Thus the initial phase may

be 
alled the pla
e of harmoni
. Determining the pla
e is possible for

its slowly 
hange ϕ̇≪ Ω. Otherwise the 
on
ept of pla
e is blurred. The

os
illation period is a quantum of time whi
h restri
ts the temporal and

spatial relations.

Two more quantities 
hara
terizing a harmoni
 as a whole are determined

by Ω and S. This is the impulseΩS representing it externally and the internal

energy Ω2S2
supporting it. But Ω~ is an os
illation energy quantum. If ΩS is

also 
onsidered as a harmoni
 energy then S would be the a
tion amplitude

and s(t) � the negative a
tion so that its speed e = ṡ is the os
illating energy
and 
orresponds to the usual 
onne
tion of energy with the a
tion. Thus the

impulse of harmoni
 is its external energy involved in external intera
tions.

The "harmoni
 of a
tion-energy" (gaen, Γ) is formed.
After sele
ting any gaen frequen
y it 
an be taken as a unit of measure-

ment Ω = 1. This makes time dimensionless t = Ωt and gives the same

dimensions for energy and a
tion.

s = Sc cos t+ Ss sin t = S cos(t + ϕ) = ReSei(t+ϕ) (1)
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where Sc = S cosϕ, Ss = S sinϕ.
The gaen with the pla
e ϕ ± π (shifted by half-turn) is antigaen Π.

It is represented as a negative-amplitude (−S) gaen in the pla
e ϕ. After

the introdu
tion of antigaens the set of pla
es is divided into the real spa
e

|ϕ| ≤ π/2 and the mirror antispa
e π/2 ≤ |ϕ| ≤ π in whi
h Γ and Π are

mutually repla
ed. These 
on
epts are relative for ea
h gaen. All gaens with

pla
es other than its pla
e by less than π/2 are in
luded in its spa
e, the rest
� in anti-spa
e. The sum Π + Γ gives zero os
illation. But Γ and Π do not

disappear but hide preserving their energy.

Noise and over-noisy gaens

A

ording to the introdu
tion Everything is an in�nite harmoni
s set of

equals frequen
y for whi
h harmoni
s with a lower frequen
y des
ribe the

midline taken as zero and with a higher one � modulation.

An os
illating variable may be represented as a random quantity (ranqu)

having probability of observation equal to the ratio of its existen
e time to

the os
illation period. A

ording to Lyapunov 
entral limit theorem [8℄ an in-

�nite sum of ranqu with any probability distributions 
onverges to the Gauss

distribution. Now the harmoni
 modulations sum be
omes the equilibrium

�u
tuations (noise) of os
illations at the sele
ted frequen
y.

The modulation magnitude is un
ertain. But the Gauss distribution is

in�nitely divisible. Then the modulation magnitude un
ertainty is repla
ed

by an in�nite set of independent noises with any �nite dispersions. One of

them is the 
arrier of our world. The dispersion 〈S2〉 de�ne noise s
ale. There
is nothing to 
ompare it with but 
an be taken 〈S2〉1/2 = 1 as the unit of

the gaen amplitude measurements. Now an in�nitesimal part of Everything

is taken but it remains as in�nite for us.

A stationary ranqu must have a 
anoni
al harmoni
 de
omposition. In

it the harmoni
s amplitudes Sc and Ss (1) are ranqus with zero averages

〈Sc〉 = 〈Ss〉 = 0 and have the same Gaussian distributions. From the noise

dispersion 〈S2〉 = 〈S2
c 〉+ 〈S2

s 〉 = 1 follows 〈S2
c 〉 = 〈S2

s〉 = 1/2. Then the noise
probability density is

P e(Sc, Ss) = (1/π)e−S
2

, S2 = S2
c + S2

s . (2)

If go to a distribution P e(S, ϕ) for S > 0 then

P e(S, ϕ) = (S/π)e−S
2

, |ϕ| ≤ π. (3)
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This distribution is homogeneous over the pla
e ϕ. It has no spatial relations
other than one-dimensionality.

From the 1-d noise (2, 3) and the in�nite divisibility of the Gauss dis-

tribution follows the 3-d noise 
onsisting of independent identi
al ranqus

Sj, j = 1, 2, 3 with zero averages 〈Sj〉 = 0 and unit disperses 〈S2
j 〉 = 1:

P e(S,ϕ) =
∏3

j=1 P
e
j (Sj , ϕj), P e

j (Sj , ϕj) = (Sj/π)e
−S2

j .
Here the ve
tors S = {Sj ≥ 0}, ϕ = {ϕj}(|ϕj| ≤ π) are entered.

Noise alone is not enough to 
reate and exist a 
omplex ordered world.

The world is over-noise stru
ture 
onsisting of over-noisy gaens whi
h

should be able to 
ombine into more 
omplex developing stru
tures. They


an appear from a noise if its level de
reases but some �u
tuation set do not

adjust to it and remains as over-noisy gaens.

If the relaxation is great then there is only noise in whi
h there 
an be

no the world. If the relaxation is small then as the noise de
reases its some

large �u
tuations be
ome over-noisy gaens. Sin
e the gaen amplitudes are


ounted in units of the noise level this looks like their in
rease � the release

of over-noisy energy whi
h be
omes the world energy. This is the world birth

(manifestation) from the noise (
haos, et
.). The noise 
onstan
y ensures the

world development with the energy preservation. The noise in
rease looks

like a gaen amplitude de
rease and the absorption of over-noisy world energy.

The world plunges (returns) into noise (
haos).

Let there be 3-d de�ned gaen (1) and the noise (2). Their joint distribu-

tion has gaen average amplitudes S̄cj, S̄sj, the noise dispersion and be
omes

the over-noisy gaen distribution

P Γ(Sc,Ss) =
3∏
j=1

P Γ
j (Scj, Ssj), P Γ

j (Scj, Ssj) = (1/π)e−S̊
2

j . (4)

Here Sc = {Scj}, Ss = {Ssj} � the random ve
tors, S̊2
j = S̊2

cj + S̊2
sj,

S̊cj = Scj − S̄cj, S̊sj = Ssj − S̄sj � the 
entered ranqus (�u
tuations). The

ranqu stationarity 
onditions (zero means and the same dispersions) are not

satis�ed for this distribution. Hen
e the distributions of over-noisy gaens

are non-stationary.

After swit
hing to variables Sj and ϕj as in output (3), the spatial dis-

tribution is followed: P Γ
j (Sj, ϕj) = SjP

Γ
j (Scj, Ssj)

where Scj = Sj cosϕj , Ssj = Sj sinϕj, S̄
2
j = S̄2

cj + S̄2
sj.

Entered ϕ̄j = arctg(S̄sj/S̄cj), ϕ̊j = ϕj − ϕ̄j, S̊j = Sj − S̄j , 〈Sj〉 = S̄j cos ϕ̊j.
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Then exponent indi
ator omitting indexes j,
−{...} = S2 cos2 ϕ− 2SS̄c cosϕ+ S̄2

c + S2sin2ϕ− 2SS̄s sinϕ+ S̄2
s

= S2 + S̄2 − 2S(S̄c cosϕ+ S̄s sinϕ)
= S2 + S̄2 − 2SS̄(cos ϕ̄ cosϕ+ sin ϕ̄ sinϕ) = S2 + S̄2 − 2SS̄ cos ϕ̊
= S2 + S̄2 − 2SS̄ + 2SS̄(1− cosϕ̊) = S̊2 + 4SS̄sin2(ϕ̊/2).
or −{...} = S2 + S̄2 − 2SS̄ cos ϕ̊+ S̄2 cos2 ϕ̊− S̄2 cos2 ϕ̊
= (S − 〈S〉)2 + S̄2 sin2 ϕ̊.
The spatial distribution of over-noisy gaens is

P Γ(S, ϕ̊) =

3∏
j=1

P Γ
j (Sj , ϕ̊j),

P Γ
j (Sj , ϕ̊j) = (Sj/π) exp{−S̊j

2
− 4SjS̄j sin

2(ϕ̊j/2)}

= (Sj/π) exp{−(Sj − 〈Sj〉)
2 − S̄2

j sin
2 ϕ̊j}

where S = {Sj}, Sj ≥ 0, ϕ̊ = {ϕ̊j}, |ϕ̊j| ≤ π. Two types of the same distri-

bution are written here. They have the di�erent average amplitudes S̄j , 〈Sj〉
and spatial disperses. The width of the distribution depends on the distan
e

ϕ̊j to its 
enter. Near it |ϕ̊j| ≪ 1 and the distribution is Gaussian with the

width 1/S̄j. The width in
reases further from the 
enter and the distribution

merges with the noise.

For a largely over-noisy gaens S̄j ≫ 1 this distribution is narrow

be
ause S̄j sin ϕ̊j grows rapidly with ϕ̊j . Then |ϕ̊j| ≪ 1. Exponent indi
ator

omitting indexes j: S̊2 + 4SS̄ sin2(ϕ̊/2) = S̊2 + SS̄ϕ̊2
. And another

(S − 〈S〉)2 + S̄2 sin2 ϕ̊ = S2 − 2SS̄ cos ϕ̊+ S̄2 cos2 ϕ̊+ S̄2 sin2 ϕ̊
= S2+S̄2−2SS̄+2SS̄(1−cos ϕ̊) = (S−S̄)2+2SS̄(1−1+ϕ̊/2) = S̊2+SS̄ϕ̊2

.

Then

P Γ(S, ϕ̊) =

3∏
j=1

P Γ
j (Sj, ϕ̊j), P Γ

j (Sj , ϕ̊j) =
Sj
π

exp{−S̊2
j − SjS̄jϕ̊

2
j}. (5)

The distribution of the pla
e is found by an approximate integration (5)

over the amplitude in whi
h the main 
ontribution is given by Sj ∼ S̄j :

P Γ(ϕ̊) =
3∏
j=1

P Γ
j (ϕ̊j), P Γ

j (ϕ̊j) =
S̄j
π1/2

exp{−S̄2
j ϕ̊

2
j} (6)

where |S̄j| ≫ 1. Sin
e the distribution width 〈ϕ̊2
j〉

1/2 ∼ 1/S̄j then the spa
e


apa
ity for gaens ∼ S̄j in
reases with their amplitude.
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Plan
k 
onstant. 1-d gaen is the 
ertain os
illation (2) blurred by the

noise (3). Its amplitude un
ertainty is 〈S̊2〉1/2 = 1. The verti
es of the

two distributions are distinguishable if the average amplitudes di�er by more

△S̄ = 2. They are quantized by quantum 2. Then the os
illation average

amplitudes 
oin
ide with the energy levels of the quantum harmoni
 os
illator

S̄ = 2n+ 1 = (n+ 1/2)~ where n is an integer. Thus the Plan
k 
onstant ~

is twi
e the average noise amplitude ~ = 2. However indistinguishability of
the nearest amplitude gaens is only external. They are quite distinguishable

by their average values.

Spa
e and Environment of our world

The stationary noise of Everything �u
tuations is des
ribed by the proba-

bility density Gauss distribution of gaen amplitudes. From in�nite divisibility

it 
an be represented by multidimensional os
illations formings a dimensions

of the pla
es spa
e. Let the set of gaens forming a 1-d part of its spa
e be


alled gdim (redu
tion of "gaen dimension").

However any parts of Everything are non-stationary. The noise variabil-

ity leads to a di�eren
e in the probability distribution from Gaussian and to

a 
hange in the average values. The non-zero average amplitudes and 
or-

relations between gdims are originated. A gaen and antigaen of ea
h gdim

should also be 
orrelated with ea
h other. Their set

〈SΓ
i S

Γ
j 〉, 〈S

Γ
j S

Π
j 〉, 〈S

Γ
i S

Γ
j S

Γ
k 〉, 〈S

Γ
i S

Π
i S

Γ
j 〉, 〈S

Γ
i S

Π
i S

Π
j 〉, . . . (7)

where SΓ
j and S

Π
j � the gaen and antigaen amplitudes in the gdim j. The set

of 
orrelations depend on how the probability distribution is distorted and is

in�nite. It is ne
essary to 
hoose appropriate for our world.

A rearrangement of a 
hanging noise distribution is a�e
ted by its �u
tua-

tion relaxation rate to a new noise level. The distribution is quasi-stationary

Gaussian with variable averages if the relaxation is large. And its 
hange

lags behind the 
hanges in the average noise level if the relaxation is small.

In this 
ase some large �u
tuations of the old noise remain as over-noisy

gaens blurred by the new noise level. Correlations (7) are passed to them.

The amplitudes of over-noisy gaens do not ex
eed the initial noise and their

dimension is determined by 
orrelations whi
h are not destroyed by noise.

The world is not 
reated but manifested from primordial 
haos.
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Correlations between gaens of di�erent gdims or between a gaen and

antigaen of one gdim haves the same 
ause and are similar. They may be

taken equals. Then it is assumed that the existen
e of our world is provided

by the same 
onne
tions of gaens from di�erent gdims whi
h 
an swit
h to the


onne
tions of a gaen and antygaen in the same gdim. They are represented

as two free bonds in a gàen to 
onne
t with the same bonds in gàen of other

gdim or with antygaen of own gdim where both bonds are involved.

The gaens random amplitudes SΓ
j and S

Π
j of gdims j from the distribution

(5) 
an be written as noises sums. In this 
ase the paired 
orrelations between

1-d gaens Γ1
j inside the 3-d gaen Γ3

should be amplitude ex
hanges that

preserve the amplitude sums.

SΓ
j = S̄Γ

j + ǫj + gSΓ
j

3∑
i=1

ηjiS
Γ
i , ηji = −ηij . (8)

The equations for the amplitudes of a 1-d gaen and antigaen of one gdim

whi
h ensure the preservation of the amplitudes sum in paired ex
hanges

and take into a

ount the pairness of bonds have added

SΓ
j = S̄Γ

j + ǫj + g(ηj + θj)S
Γ
j S

Π
j , SΠ

j = S̄Π
j + ǫj − g(ηj + θj)S

Γ
j S

Π
j . (9)

Here ǫj is 
ommon for a gaen and antigaen unit noise in gdim j, ηji is unit
noise of amplitude ex
hange between gaens of di�erent gdims, ηj and θj are
unit noises of amplitude ex
hanges between gaen and antigaen of one gdim, g
are 
oupling 
oe�
ients between gaens of di�erent gdims or between a gaen

and antigaen of one gdim, whi
h are taken to be same.

1-dimensional weakly over-noisy gaens Γ1
should appear �rst when noise

is attenuated. They 
reate a 1-d gaens spa
e of small-
apa
ity. 2-d gaens

Γ2 = Γ1
1gΓ

1
2g, 1-d pairs νj = Γ1

jgΠ
1
jg of gdims j = 1, 2 and their 2-d sums

ν1ν2 based on Γ1
appear further. (Here and after the last g-bond 
on-

ne
ts last and �rst gaens.) They 
reate a 2-d spa
e of gaens and two

1-d spa
es of pairs νj . The 
ontinued noise attenuation 
auses the ap-

pearan
e of 1-d pairs νj = Γ1
jgΠ

1
jg, 2-d νjνk, νjk = Γ1

jgΠ
1
jgΓ

1
kgΠ

1
kg, 3-d

ν123 = Γ1
1gΠ

1
1gΓ

1
2gΠ

1
2Γ

1
3gΠ

1
3g, ν1ν2ν3 (j = 1, 2, 3) and longer 
ombinations.

This pro
ess 
an 
ontinue 
reating worlds of higher dimensions.

The spa
e of our world has three dimensions. It is homogeneous,

isotropi
, and 
ir
ular � the pla
es ϕj = ±π 
oin
ide. Gaens are its material
points, gdims are the absolute axes. In relation to any pla
e the spa
e 
an be
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represented as 
onsisting of the real world spa
e and the mirror anti-world

spa
e in whi
h the gaen and the antigaen are mutually repla
ed. The world

seems in�nite only if is viewed from small its part in a small time.

Thus the world 
ould arise from the initial spa
eless noise (2, 3) atten-

uated with the preservation of �u
tuations. They are distinguished if the

di�eren
e of their amplitudes is more twi
e noisy average amplitude. It is

possible that ea
h twofold noise de
rease is a

ompanied by the formation

of a new over-noisy gaen level from the stored �u
tuations of previous. Here

the �u
tuations haves a width ∼ 1/S where S ∼ 2n is their amplitude whi
h
summed by n over-noise levels.

The spatial un
ertainty of gaens is ∆φ = S∆ϕ ∼ 2. They do not di�er

in appearan
e if the distan
e between their 
enters is r < 2. In this 
ase a

level is the gaens plateau over whi
h the 
urrent noise �u
tuates. The spatial


onstan
y of the plateau leads to the invisibility of the level and the energy


an be 
ounted relative it. The elevations above it remain noti
eable only.

This is the 
urrent noise with a unit dispersion and over-noisy gaens that

form the world stru
ture.

Let take the Universe radius ∼ 1027m to estimate of the over-noise levels

number n. The gaen size is no more the ele
tron radius (. 10−22m [9℄,

see "Parti
les"). If the Universe o

upies the entire spa
e of gaen pla
es

then along ea
h axis it 
an have at least 1049 gaens. This axis 
apa
ity is

proportional to the gaen amplitude S in noise units (6). Then S & 1049 ∼ 2163

or n & 163 when the amplitude doubles from level to level. The plateau has

the amplitude S0 & 1022ergs if a noise amplitude is ∼ ~ ∼ 10−27ergs.
Our world stand on a powerful but invisible basis. The �u
tuations of

its noise give zero os
illations of "physi
al va
uum" over whi
h relatively

rare parti
les are released. These �u
tuations are spatially distinguishable.

Although the parti
les are noti
eably blurred by the noise (quantum un
er-

tainty) they have a spatial lo
alization.

Gaens intera
tion

The 
orrelation g-
onne
tion (8, 9) 
ombining 1-d gaens into 3-d 
reates

the basis of our 3-dimensional spa
e. However this is not enough for the

existen
e of 
omplex and developing world. The intera
tion between 3-d

gaens is required allowing them to form larger and larger 
onstru
tions. This

is the gaens intera
tion through noise.
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A gaen is the 
ertain os
illation that is lo
ated in the noise and depends

on it. The presen
e of another gaen near the �rst 
hanges the noise and thus

a�e
ts �rst gaen. The de�ning parameters of a gaen are its frequen
y Ω and

amplitude S. Hen
e the noise a
tion is des
ribed by the derivatives Ω̇ and Ṡ
if the in�uen
e of the noise perturbation is weak. The gaen preservation re-

quires 
onstan
y of Ω and S. Its 
hange may be transmitted to the movement
Ω̇ = ϕ̈. Then the gaens intera
tion is expressed by their a

eleration.

The average intera
tion e�e
t is determined by the average amplitude S̄
and is expressed by a fun
tion U(S̄) for given gaen frequen
y Ω = 1. If S̄ is


onstant in spa
e then the noise is un
hanged and other gaen in it does not


hange. A gaen is a

elerated by the gradient U: ϕ̇ = −∂ϕU if the a�e
ting

gaen have a 
onstant in time distribution. Thus the fun
tion U(S̄) is the
potential of the gaens intera
tion through the noise.

Our world emerged from the original noise attenuated with the �u
tuation

preservation. It 
onsists of a basis (plateau of upper level) with the amplitude

S0 and the distinguishable gaen parts rising above it with amplitude Su :
S = S0 + Su, S̄ = S0 + S̄u. If S0 ≫ S̄u, then U(S̄) de
omposes in the series
U(S̄) = U(S0) + USS̄u + USSS̄

2
u + . . .

where US = dSU(S = S0), USS = d2SU(S = S0). Sele
ting U(S0) = 0 gives

U(S̄) = U(S̄u) = USS̄u + USSS̄
2
u/2 = Uγ(S̄u) + UG(S̄u), Uγ ≫ UG (10)

where the smallness of UG/Uγ is related to the smallness of S̄u/S0.

After the introdu
tion of antigaens their amplitude S̄u is taken negative.

Now the potential 
onsists of odd Uγ = USS̄u and even UG = USSS̄
2
u/2 parts.

Its dependen
e on the pla
e ϕ̊ follows from the distribution (5) 
hanged to

P Γ
j (Sj , ϕ̊j) = P Γ

j (Suj, ϕ̊j) = (S0/π) exp{−S̊
2
uj − φ̊2

j}, φ̊j = Sϕ̊j ≈ S0ϕ̊j

Sin
e P Γ
j (S̊uj, φ̊j) = P Γ

j (Suj, ϕ̊j)/S0 then

P Γ(̊Su, φ̊) =
3∏
j=1

P Γ
j (S̊uj, φ̊j), P Γ

j (Suj , φ̊j) =
1

π
exp{−S̊2

uj − φ̊2
j}

where S̊u = {Suj − S̄uj}, φ̊ = {φj − φ̄j}, φ̄j = S0ϕ̄j.
The spatial part of the distribution is written through the basis amplitude

S0, and the amplitude part � through the elevation Su above it.
The average gain amplitudes are assumed to be the same S̄uj = S̄u, and

P Γ(̊Su, φ̊) 
hanges to P
Γ(Su, φ̊) with the amplitude Su ≡ Su1 + Su2 + Su3:

11



P Γ(Su, φ̊) =

∫∫
P Γ
1 (S̊u1, φ̊1)P

Γ
2 (S̊u2, φ̊2)P

Γ
3 (S̊u − Su1 − Su2, φ̊3)dSu1dSu2

= π−3

∫∫
exp{−S̊2

u1 − S̊2
u2 − (Su − Su1 − Su2 − S̄u)

2 − φ̊2}dSu1dSu2

where φ̊2 = φ̊2
1 + φ̊2

2 + φ̊2
3. Sin
e Su1 ∼ S̄u and Su2 ∼ S̄u makes the main


ontribution to the integral then P Γ(Su, φ̊) ≈ π−2 exp{−(Su − SΓ)
2 − φ̊2}

where SΓ = 3S̄u is the average 3-d gaen amplitude, φ̊ is the distan
e from its


enter. The spatial distribution

P Γ(φ̊) =

∫ ∞

−∞

P Γ(Su, φ̊)dSu = π−2e−φ̊
2

∫ ∞

−∞

e−(Su−SΓ)
2

dSu.

Now the distribution of the 3-d gaen

P Γ(Su, φ̊) = π−2 exp{−(Su − SΓ)
2 − φ̊2}, P Γ(φ̊) = π−3/2e−φ̊

2

. (11)

The spatial potential dependen
e is determined by the spatial distribution

of average gaen amplitude or its 
onditional expe
tation

U(φ̊) = 〈U(Su)|φ̊〉 =

∫ ∞

0

U(Su)P
Γ(Su, φ̊)dSu.

Sin
e Su ∼ SΓ makes the main 
ontribution to the integral then

U(φ̊) ≈ U(SΓ)π
−2e−φ̊

2

∫ ∞

−∞

e−(Su−SΓ)
2

dSu = U(SΓ)π
−3/2e−φ̊

2

.

Now the potential of the gaens a
tion through the noise is

U(φ̊) = Uγ(φ̊) + UG(φ̊), Uγ(φ̊) = γe−φ̊
2

, UG(φ̊) = Ge−φ̊
2

, φ̊ = S0ϕ̊ (12)

where γ = γuSΓ, G = GuS
2
Γ, γu = π−3/2US, Gu = π−3/2USS/2, |ϕ̊| ≤ π/2.

The gaen os
illations intera
t only lo
ally when their pla
es 
oin
ide.

But the gaen 
onsists of 
ertain os
illations blurred by the noise. The spatial

dependen
e of the potential (12) is related to this blurring so it is determined

by the noise. Hen
e any gaens intera
ts by means of the noise. The

potential does not a�e
t on the noise but the 
ertain gaen os
illation (the

distribution 
enter) and a

elerates it.
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The signs of the 
onstant γu, Gu determine the a
tion quality. If γu > 0
then the gaen repel another gaen and attra
t the antigaen. If Gu > 0 then

any gaens and antigaens are repelled. Su
h signs 
orrespond to our world.

Consider 1-d γ-intera
tion of 3-d gaens Γ3
with equal amplitude modules

SΓ. The following notation is used in the further des
ription

U(r) = e−r
2

, f(r) = rU, fr(r) = (1−2r2)U, frr(r) = (4r3−6r)U. (13)

Intera
tion of two gaens Γ1 è Γ2.

The 
oordinate system for symmetri
al motion is 
hosen. The gaen pla
es

φ1 and φ2 = −φ1, φ = φ1−φ2. The intera
tion potential (12) in units of γ is
±U where U = e−φ

2

. The upper (lower) signs denote the gaen-gaen (gaen-

antigaden) intera
tion. The spe
i�
 for
es (per unit of amplitude) a�e
ting

on the gaens are f1 = −f2 = ∓dφU = ±2φU . The equation of motion is

φ̈ = 2f1 = ∓2dφU = ±4φU .
Sin
e φ̈ = dφ(φ̇)

2/2 then (φ̇)2/2± 2U = E, (φ̇)2 = 2(E ∓ 2U)
where E is the full spe
i�
 energy of relative motion.

Repulsion gaen-gaen. If 0 < E < 2 then there is a re�e
tion at the

turning point in 
ounter motion. Two identi
al gaens 
annot be in the same

pla
e (state). This is a property of fermions 
aused by γ-repulsion at a

su�
iently small energy E.
Attra
tion gaen-antigaen (ΓΠ-pendulum). If −2 < E < 0 then there is

a nonlinear soft os
illator in the potential U . For E + 2 ≪ 1 when φ2 ≪ 1 it
is linear φ̈ = −4φ with frequen
y ωγ = 2 or

ωγ = 2γ1/2. (14)

Intera
tion of two ΓΠ-pendulums

Let there be two gaen-antigaen pairs Γ1Π1 and Γ2Π2 with equal modulus

of gaen amplitudes. The gaen pla
es are φΓ
1 , φ

Π
1 , φ

Γ
2 , φ

Π
2 . Its di�eren
e in pairs

ξ1 = φΓ
1 − φΠ

1 , ξ2 = φΓ
2 − φΠ

2 . The distan
e between the pair 
enters is r.
The spe
i�
 for
es a
ting on the gaens are written in units 2γ (12, 14) and

notations (13)

fΓ
1 = −f(φΓ

1 − φΠ
1 ) + f(φΓ

1 − φΓ
2 )− f(φΓ

1 − φΠ
2 ),

fΠ
1 = f(φΓ

1 − φΠ
1 )− f(φΠ

1 − φΓ
2 ) + f(φΠ

1 − φΠ
2 ),

fΓ
2 = −f(φΓ

1 − φΓ
2 ) + f(φΠ

1 − φΓ
2 )− f(φΓ

2 − φΠ
2 ),

fΠ
2 = f(φΓ

1 − φΠ
2 )− f(φΠ

1 − φΠ
2 ) + f(φΓ

2 − φΠ
2 ).

The equations of motion are written in units 2γ = ω2
γ/2
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ξ̈1 = fΓ
1 − fΠ

1 = −f(ξ1) + f(r + (ξ1 − ξ2)/2)− f(r + (ξ1 + ξ2)/2)
− f(ξ1) + f(r − (ξ1 + ξ2)/2)− f(r − (ξ1 − ξ2)/2),
ξ̈2 = fΓ

2 − fΠ
2 = −f(r + (ξ1 − ξ2)/2) + f(r − (ξ1 + ξ2)/2)− f(ξ2)

− f(r + (ξ1 + ξ2)/2) + f(r − (ξ1 − ξ2)/2)− f(ξ2),
2r̈ = fΓ

1 + fΠ
1 − fΓ

2 − fΠ
2 = −f(ξ1) + f(r + (ξ1 − ξ2)/2)

− f(r + (ξ1 + ξ2)/2) + f(ξ1)− f(r − (ξ1 + ξ2)/2) + f(r − (ξ1 − ξ2)/2)
+ f(r + (ξ1 − ξ2)/2)− f(r − (ξ1 + ξ2)/2) + f(ξ2)− f(r + (ξ1 + ξ2)/2)
+ f(r − (ξ1 − ξ2)/2)− f(ξ2) =
= 2[f(r+(ξ1−ξ2)/2)−f(r+(ξ1+ξ2)/2)−f(r−(ξ1+ξ2)/2)+f(r−(ξ1−ξ2)/2)].

The spe
i�
 for
es are de
omposed in a series by degrees ξ up to ξ3 for
|ξ| ≪ r. Then the equations of motion are

ξ̈1 = −2(ξ1−ξ
3
1)+fr(ξ1−ξ2)+frrr(ξ1−ξ2)

3/24−fr(ξ1+ξ2)−frrr(ξ1+ξ2)
3/24

= −2(ξ1−ξ
3
1)−2frξ2−frrr(ξ

3
1+3ξ21ξ2+3ξ1ξ

2
2+ξ

3
2−ξ

3
1+3ξ21ξ2−3ξ1ξ

2
2+ξ

3
2)/24

= −2(ξ1 − ξ31)− 2frξ2 − frrr(3ξ
2
1ξ2 + ξ32)/12,

ξ̈2 = −2(ξ2 − ξ32)− 2frξ1 − frrr(3ξ
2
2ξ1 + ξ31)/12,

r̈ = frr(ξ1 − ξ2)
2/4− frr(ξ1 + ξ2)

2/4 = −frrξ1ξ2
where f = f(r), fr = fr(r), frr = frr(r) from (13) and frrr = drfrr(r). Now
ξ̈1 = −2(ξ1 − ξ31)− 2frξ2 − frrr(3ξ

2
1ξ2 + ξ32)/12,

ξ̈2 = −2(ξ2 − ξ32)− 2frξ1 − frrr(3ξ
2
2ξ1 + ξ31)/12, r̈ = −frrξ1ξ2.

Be
ause r 
hanges in the se
ond approximation then its 
hange in the equa-

tions for ξ1 and ξ2 was negle
ted from the very beginning.

First approximation (linear)

In the linear approximation the equations of motion are

ξ̈1 = −2ξ1 − 2frξ2, ξ̈2 = −2ξ2 − 2frξ1, r̈ = 0.
In variables ξ± = (ξ1 ± ξ2) we get own os
illations

ξ̈± = −2ξ1 − 2frξ2 ∓ (2ξ2 + 2frξ1) = −2(1± fr)(ξ1 ± ξ2) = −2(1± fr)ξ±
with the normal frequen
ies ω2

± = 2(1±fr) in units of ω
2
γ/2 where fr des
ribes

the in�uen
e of other pair. Sin
e fr < 0 then ω+ < ω−.

If the pairs os
illate in the phase ξ1 ≈ ξ2 and r
2 > 1/2 then the spe
i�


for
e de
reases with distan
e. The pair attra
ts the nearest to it gaen of

other pair and repels the farthest but weaker � the pairs are attra
ted.

If the os
illations are antiphase ξ1 ≈ −ξ2 then the pairs repel.

Se
ond approximation (nonlinear)

In the nonlinear approximation a 
hange of the distan
e between ΓΠ-pairs
is sear
hed

r̈ = −frrξ1ξ2 = −frr(ξ
2
+ − ξ2−)/4 (15)

where on the right are solutions of the �rst approximation. Substituting own
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harmoni
s in form ξ± = a± cosΦ±,Φ± = ω±t+ φ±, we get

ξ2+ − ξ2− = a2+ cos2 Φ+ − a2− cos2Φ− = a2+(1 + cos 2Φ+)/2− a2−(1 + cos 2Φ−)/2
= (a2+ − a2− + a2+ cos 2Φ+ − a2− cos 2Φ−)/2.
Without taking into a

ount the se
ond harmoni
s (averaging over os
illation

period) the spe
i�
 for
e of the slow ΓΠ-pairs intera
tion is

f̄ = −frr(a
2
+ − a2−)/8 (16)

From (13) frr = 2r(2r2 − 3)U 
hanges sign when r2 = r20 = 3/2.
If the ΓΠ-pairs os
illate in the opposite phase a2− > a2+ then f̄ > 0 at

r > r0 (repulsion of pairs) and f̄ < 0 at r < r0 (attra
tion of pairs) where

r0 is the unstable equilibrium point. If ΓΠ-pairs os
illate in the same phase

a2− < a2+ then r0 is the stable equilibrium point.

Matter and 
hain of worlds

Gaens and antigaens by the γ-intera
tion forms ΓΠ-pairs Γ3γΠ3
whi
h

under 
ertain 
onditions bind to the ΓΠ-environment. The relative shift of
Γ and Π in the pair determines the environment polarization. Else there are

1-d pairs νj = ΓjgΠjg of gdims j 
onne
ted by the 
orrelation intera
tion (9).
This are neutrinos (see "Parti
les"). They have the average zero amplitude

and do not parti
ipate in the γ-intera
tion.
Thus the matter of our world 
ontains ΓΠ-pairs and neutrinos mainly.

Its density ρ is not less than the ΓΠ-environment density. It is roughly

estimated via the ΓΠ-pair mass (of the order of neutrino mass ∼ 10−37kg �
see "Parti
les") and distan
e r between ΓΠ-pairs (no more than the ele
tron
size ∼ 10−22m). Then ρ & 1029kg/m3

whi
h is mu
h larger the nu
lear

density. The Universe matter density is ∼ 10−26kg/m3
. The di�eren
e is 55

orders of magnitude or more. But the ΓΠ-environment only rises above the
upper level of the basis whi
h itself is more 49 orders of magnitude larger the

modern noise ∼ ~. Then all the energy-mass known to s
ien
e is negligible


ompared to the basis energy. This is not 
ounting the in�nite noise energy.

Chain of Worlds. The representation of Everything by harmoni
s has

no spe
ial frequen
ies. In ea
h set of harmoni
s with a frequen
y taken as

a unit (Ω = 1), the harmoni
s of the remaining frequen
ies are represented
either by the noise (at Ω > 1) and slow 
hanges (at Ω < 1). Ea
h su
h set

of harmoni
s is the basis for a des
ription of some world. Then there is a


onne
tion and mutual in�uen
e of worlds with di�erent basi
 frequen
ies. So
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there is a 
ontribution of slow worlds in�uen
e with Ω < 1 to the slow 
hange

of our world 
hara
teristi
s, and a fast worlds in�uen
e with Ω > 1 is hidden
in the noise. Our world a
ts on other worlds similarly. This 
onne
tion

o

urs at the 1-d gaen level and extends to all levels up to the bodies.

Worlds at di�erent basi
 frequen
ies are similar but not identi
al. They

may have the same evolution rate measured by periods of their basi
 frequen-


ies but di�erent relative rates. The worlds with higher frequen
ies 
hange

faster the worlds with lower frequen
ies. It should be expe
ted that �rsts are

more advan
ed in their development. Then seemingly random 
hanges hide

the in�uen
e of more developed worlds and slow 
hanges are asso
iated with

less developed worlds. Randomness be
omes an unknown ne
essity.

Noise is not disorder although it obeys Gaussian distribution for ran-

dom variables in the equilibrium state. It only seems disorderly due to in-

su�
ient time resolution whi
h does not allow to noti
e the rapid in�uen
es

of the worlds with higher basi
 frequen
ies.

The world is an over-noisy stru
ture that retains its disequilibrium. How-

ever a non-equilibrium 
losed system inevitably passes into the equilibrium

state over time and remains in it forever. This is be
ause the support of the

equilibrium mess and the �u
tuation relaxation are determined by the same

me
hanism. The over-noisy world should be an open system with external

intera
tions whi
h supports its over-noisiness in order for it to exist and does

not relax to the equilibrium noise. Living beings have this property. It may

even be taken as their de�nition: Life is the ability to 
onstantly support a

non-equilibrium state in an equilibrium environment. Then the 
on
ept of

life expands and allows to 
all not only mole
ular organisms alive. Based on

this de�nition and an
ient legends where the Universe is often depi
ted how

a tree, an animal or even a person we may assume that our world is alive.

If our world is a living being then the similar worlds on other basi
 fre-

quen
ies are alive also. They make up a sequen
e of living worlds with

di�erent levels and rates of a development whi
h are 
onne
ted by intera
-

tion. Faster and more advan
ed worlds 
an per
eive and 
ontrol existen
es of

slower and less advan
ed worlds not allowing them to fall into 
haoti
 noise.

Thus there must be an in�nite 
hain of living 
ontrolled worlds in whi
h our

world is a link. Only a su
h 
hain of inter
onne
ted and similar worlds of

di�erent development levels is able forever support a non-equilibrium ordered

state from falling into a equilibrium 
haos. This is the 
hain of eternal life.
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Polarisation

3-d gaens Γ3
and antigaens Π3

by the γ-intera
tion (12) is 
ombined into
ΓΠ-pairs 
apable to form a stable ΓΠ-environment. Also this intera
tion

shifts Γ3
and Π3

inside a pair (polarization) and 
hanges the distan
e between

pairs.

Ea
h gaen has a spe
i�
 lo
ation only on average. Its pla
e distribution

(5,6) is blurred with the dispersion 〈φ2〉 = 1. In this noise the small separa-

tion of Γ3
and Π3

does not stand out outwardly. However rapid noise �u
-

tuations are mutually destroyed by averaging over slow gaen motion times.

They don't interfere with making ratios for averages values. In�nite noise

energy is the ne
essary 
ondition for the existen
e of �nite polarization.

It is impossible exa
tly to study the perturbation dynami
s in su
h en-

vironment. Simpli�ed approximate approa
hes are need. They a

ount the

intera
tion only with neighbors and a de
omposition by a degree of pertur-

bation. Satisfa
tory results 
an be get already in the linear approximation

with some nonlinear additions.

Consider a homogeneous ΓΠ-environment whi
h o

upies the entire spa
e
of pla
es. It 
onsist of ΓΠ-pairs in whi
h the gaen and antigaen have the same
average amplitudes. They are together in unperturbed state and separated

in perturbed. ΓΠ-pairs 
onne
ted by γ-intera
tion 
onstitute a simple latti
e
of a 
ube and is used as ΓΠ-environment model. Gdims (8, 9) are absolute


oordinate axes of the spa
e.

The ΓΠ-pairs are lo
ated at the 
ube verti
es. There are three axes:

longitudinal l along whi
h the pairs move during the intera
tion and two

transverse j, k. The studied pair ΓΠ0 is pla
ed in the 
oordinate 
enter. It

is a�e
ted by 6 adja
ent pairs ΓΠjkl(=±1) (two on ea
h axis) lo
ated at the

distan
e r from ΓΠ0. The pla
e proje
tions on axis l of the gaen φΓ
jkl and

antigaen φΠ
jkl from ΓΠjkl are lo
ated symmetri
ally relative to the pair 
enter.

Their shift (polarization) is ξjkl = φΓ
jkl − φΠ

jkl ≪ r. Polarization of ΓΠ0 is

ξ = φΓ − φΠ
where ξ = ξ000, φ

Γ = φΓ
000, φ

Π = φPi000. The 
hange of r have the
se
ond order of smallness (15) and is 
onsidered as a nonlinear amendment.

The polarization is determined by the γ-potentials (12) a
ting on gaen

UΓ = UΓ
0 +U

Γ
jkl and antigaen U

Π = UΠ
0 +UΠ

jkl of ΓΠ0. They in
lude a
tions of

the neighbor in the pair UΓ
0 = UΠ

0 and the adja
ent pairs UΓ
jkl = UΓΓ

jkl + UΓΠ
jkl ,

UΠ
jkl = UΠΓ

jkl +U
ΠΠ
jkl . Here the �rst supers
ript indi
ates the gaen being a�e
ted

and se
ond � a�e
ting.

The intera
tion potential inside ΓΠ0 U
Γ
0 = −γe−ξ

2

determines the for
es
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on the gaen fΓ
0 = −∂ξU

Γ
0 = −2γξe−ξ

2

≈ −2γξ(1 − ξ2) and the antigaen

fΠ
0 = −fΓ

0 . They are de
omposed up to ξ3. Other for
es are taken linear.

The potentials UΓΓ
jkl and UΓΠ

jkl are 
louse in absolute value and di�er in

sign: UΓΓ
jkl = UΓΓ

jkl(ξ − ξjkl) = UΓΓ
jkl(ξ)− ξjkl∂ξU

ΓΓ
jkl(ξ, ξjkl = 0), ∂ξ = ∂/∂ξ,

UΓΠ
jkl = UΓΠ

jkl (ξ + ξjkl) = −UΓΓ
jkl(ξ)− ξjkl∂ξU

ΓΓ
jkl(ξ, ξjkl = 0),

UΓ
jkl = UΓΓ

jkl + UΓΠ
jkl = −2ξjkl∂ξU

ΓΓ
jkl(ξ, ξjkl = 0).

Sin
e the gaen pla
e φΓ = ξ/2 then the for
e on it is −∂φΓU
Γ
jkl = −2∂ξU

Γ
jkl.

From the latti
e symmetry and the gaen lo
ations in the ΓΠ-pair it follows
that in the linear approximation the opposite for
e a
ts on the antigaen.

Then the for
e of the pair ΓΠjkl a
ting on the shift ξ is ξjklFjkl where

Fjkl = 8∂2ξU
ΓΓ
jkl(ξ = ξjkl = 0) (17)

is even for ea
h axis: F1kl = F−1kl, . . . .
Now the for
e 
hanging the polarization is

f = −4γξ(1− ξ2) +
∑

jkl ξjklFjkl,∑
jkl ξjklFjkl = [(ξ100 + ξ−100)F100 + (ξ010 + ξ0−10)F010 + (ξ001 + ξ00−1)F001].

Transition to the latti
e derivatives along ea
h axis i = j, k, l
δiξ1/2 = ξ1 − ξ, δ2i ξ = δiξ1/2 − δiξ−1/2 = (ξ1 − ξ)− (ξ − ξ−1) = ξ1 + ξ−1 − 2ξ,
gives

f = −4γξ(1− ξ2) + [F100(δ
2
j + 2) + F010(δ

2
k + 2) + F001(δ

2
l + 2)]ξ.

The potentials (12) are used to �nd Fjkl. For transverse axes
UΓΓ
100 = γ exp{−r2 − (ξ100 − ξ)2/4},

∂ξU
ΓΓ
100 = γ(ξ100 − ξ) exp{−r2 − (ξ100 − ξ)2/4}/2|ξ100=0

= −γξ exp{−r2−ξ2/4}/2, F100 = −4γ∂ξ[ξ exp{−r
2−ξ2/4}]ξ=0 = −4γe−r

2

.

Also F010 = F100. For the longitudinal axis

UΓΓ
001 = γ exp{−[r + (ξ001 − ξ)/2]2},

∂ξU
ΓΓ
001 = γ[r + (ξ001 − ξ)/2] exp{−[r + (ξ001 − ξ)/2]2}|ξ001=0

= γ(r− ξ/2) exp{−(r− ξ/2)2}, F001 = 8γ∂ξ[(r− ξ/2) exp{−(r− ξ/2)2}]ξ=0

= 8γ[−1/2 + (r − ξ/2)2] exp{−(r − ξ/2)2}ξ=0 = 4γ(2r2 − 1)e−r
2

.

Now f = 4γ[−(1− ξ2)− e−r
2

(δ2j + δ2k + 4) + (2r2 − 1)e−r
2

(δ2l + 2)]ξ.

The introdu
tion of the notations ω2
γ = 4γ, U = e−r

2

, fr = (1 − 2r2)U from

(13, 14) and c2 = ω2
γU, c

2
l = −ω2

γfr = (2r2 − 1)c2 gives
f = [−(ω2

γ + 4c2 − 2c2l ) + ω2
γξ

2 − c2(δ2j + δ2k) + c2l δ
2
l ]ξ.

The e�e
t of the distan
e 
hange h between ΓΠ-pairs along the longitu-
dinal axis on the polarization is �nded if instead F001 = F00−1 = c2l (r) take
F00±1 = c2l (r+h±1/2) ≈ c2l (r)+drc

2
l (r)h±1/2. Then the term (ξ001+ξ00−1)F001

in the expression for the for
e f 
hanges to
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ξ001F001 + ξ00−1F00−1 = (ξ001 + ξ00−1)c
2
l (r) + drc

2
l (r)(ξ001h1/2 + ξ00−1h−1/2).

Here the �rst bra
ket leads to the above formula f = . . . and the se
ond is


onverted to latti
e derivatives if to a

ount the smoothness of h:
ξ001h1/2 + ξ00−1h−1/2 = [ξ001(h1 + h0) + ξ00−1(h−1 + h0)]/2
= [ξ001h1 + ξ00−1h−1 + h0(ξ001 + ξ00−1)]/2
= [(δ2l + 2)(ξh) + h(δ2l + 2)ξ]/2 = [δ2l (ξh) + hδ2l ξ + 4ξh]/2, h ≡ h0.
This expression multiplied by drc

2
l (r) is added to the for
e f .

The polarization in�uen
e on the distan
e between ΓΠ-pairs is 
al
ulated
from the ΓΠ-pendulums intera
tion (15) r̈ = −frrξ1ξ2 (in units of 2γ). It


onsists of two identi
al but opposite a

elerations of the pair. Therefore the

shift a of ΓΠ0 under the adja
ent pairs in�uen
e is found from

ä = frrξ(ξ001 − ξ00−1)/2 = frrξδlξ = frrδlξ
2/2,

and the distan
e 
hange between ΓΠ-pairs h = δla obeys the equation
ḧ = frrδ

2
l ξ

2/2, or in usual units: ḧ = ω2
γfrrδlξ

2/4 = −drc
2
l (r)δlξ

2/4.
Now the equations of polarization and deformation of the environment

ξ̈ = [−ω2
0 − c2(δ2j + δ2k) + c2l δ

2
l + ω2

γξ
2]ξ + drc

2
l [δ

2
l (ξh) + hδ2l ξ + 4ξh]/2,

ḧ = −drc
2
l δ

2
l ξ

2/4, ω2
0 = ω2

γ + 4c2 − 2c2l , c
2 = ω2

γU, c
2
l = (2r2 − 1)c2.

Here ω2
0 � the square of the linear os
illation frequen
y in the ΓΠ-pair,

ω2
γ � the same for the ΓΠ-pendulum (14). Minus before c2 means the reverse

transverse transfer and plus before c2l � straight longitudinal one.

The qualitative di�eren
e between transverse and longitudinal transfers

is determined by the features of the gaen intera
tions in these dire
tions.

Along the longitudinal axis adja
ent ΓΠ-pairs are lo
ated at a distan
e ∼ r
between them. The displa
ed gaen of the pair attra
ts the antigaen and re-

pels the gaen of other pair 
reating in it the polarization similar to own and

part of the �rst pair energy is transfered there. The dire
t transfer is formed.

The neighbors along the transverse axes have superimpose proje
tions of the

gaen displa
ements on the axis l. Here the displa
ed gaen also attra
ts the

antigaen and repels the gaen of other pair but this 
ause the opposite po-

larization and energy transfer. The polarization of adja
ent along transverse

axes pairs be
ome opposite whi
h give the lowest environment energy. In this


ase the ΓΠ-environment a
quires the 
ross-striped polarization whi
h is

taken into a

ount by 
hanging the sign before c2:

ξ̈ = [−ω2
m + c2(δ2j + δ2k) + c2l δ

2
l + ω2

γξ
2]ξ + drc

2
l [δ

2
l (ξh) + hδ2l ξ + 4ξh]/2,

ḧ = −drc
2
l δ

2
l ξ

2/4, ω2
m = ω2

γ − 4c2 − 2c2l , c
2 = ω2

γU, c
2
l = (2r2 − 1)c2. (18)

Continuous approximation is obtained by 
hange the latti
e deriva-
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tives on partial for 
ontinuous fun
tions ξ, h

ξ̈ = [−ω2
m + ω2

γξ
2 + c2(∂2j + ∂2k) + c2l ∂

2
l ]ξ + drc

2
l [∂

2
l (ξh) + h∂2l ξ + 4ξh]/2,

ḧ = −drc
2
l ∂

2
l ξ

2, ω2
m = ω2

γ − 4c2 − 2c2l . (19)

To �nd the ve
tor polarization equation at h = 0 need to 
hange

the absolute axes-gdims to 
onditional 
oordinate axes that 
oin
ide with

them. This 
oordinate system may be 
hanged to any other now relative

system. But the ΓΠ-environment remains absolute. The polarization ve
tor
ξ = ξt + ξl, div ξt = 0, rot ξl = 0 is entered with transverse ξt and longitu-

dinal ξl 
omponents. The se
ond derivatives ∂2j + ∂2k are repla
ed by the

transverse part of the Lapla
ian ∆t = − rot rot and ∂2l � by the longitudinal

part ∆l = grad div. Then from (19) follows

ξ̈ + ω2
mξ = c2∆tξ + c2l∆lξ + ω2

γξ
2ξ. (20)

The left side of this equation des
ribes the os
illations in ΓΠ-pairs and right
� their transfer and nonlinearity. (20) is de
omposed into the Klein-Fo
k-

Gordon equations (eqKFG) [11℄�[13℄ for transverse and longitudinal �elds

ξ̈t,l + ω2
mξt,l = c2t,l∆ξt,l + ω2

γξ
2ξt,l, ct ≡ c. (21)

Polarization waves

The dispersion equation (dispeq) for ξ-waves is derived from the lin-

ear part of (18) after substitution ξ(x, t) = Re[ψ exp{−iωt + iqx}] where
q = {qj , qk, ql} � wave ve
tor, x = {j, k, l} � 
oordinates in numbers of a

ΓΠ-pair. Then from δ2
x
ξ = ξx+1 + ξx−1 − 2ξ = 2(cosq− 1)ξ = −4ξ sin2(q/2)

follows the ξ-wave dispeq and the group speed ve
tor dqω ≡ V = {Vj, Vk, Vl}

ω2 = ω2
m + 4c2[sin2(qj/2) + sin2(qk/2)] + 4c2l sin

2(ql/2), (22)

ω2
m =ω2

γ − 4c2 − 2c2l , Vj,k = (c2/ω) sin qj,k, Vl = (c2l /ω) sin ql.

In 
ontinuous approximation

ω2 = ω2
m + c2(q2j + q2k) + c2l q

2
l , Vj,k = c2qj,k/ω, Vl = c2l ql/ω (23)

where x are 
ontinuous 
oordinates in units r. De
omposition into equations
for transverse ξt and longitudinal ξl waves give

ω2
t,l = ω2

m + c2t,lq
2
t,l, Vt,l = c2t,lqt,l/ωt,l, ct ≡ c, q2t = q2j + q2k. (24)
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Here ω2
m determines the wave propagation and the ΓΠ-environment state:

The attra
tion of Γ3
and Π3

inside the ΓΠ-pair prevails over the attra
tion
of adja
ent pairs if ω2

m > 0. Part of the wave energy remains in this pair and
the other is passed to the neighbors. The wave is fading with distan
e and

massive. ΓΠ-environment behaves like a solid � ΓΠ-solid.

If ω2
m = 0 then the attra
tions of Γ3

and Π3
inside a pair and adja
ent

pairs are equals. An indi�erent state is formed � the boundary of pair de
ay.

All the wave energy is 
ontained in the transfer � the wave be
omes massless.

The 
ondition ω2
m = 0 gives the boundary distan
e r0 between ΓΠ-pairs.

If ω2
m < 0 but not mu
h then the destru
tion of some ΓΠ-pairs and the

subsequent rearrangement of ΓΠ-environment in
reases r making the de
ay
boundary stable for a small de
rease in the distan
e between the pairs. A

relatively small number of free gaens and antigaens are originated whi
h

be
ome the bases of elementary parti
les (see "Parti
les"). The deviation

r0 − r determines the parti
le density in Universe. Sin
e it is mu
h less than
the ΓΠ-environment density then r0 − r ≪ r0.

If ω2
m < 0 then the attra
tion of adja
ent ΓΠ-pairs prevails. Su
h envi-

ronment is unstable. Any small perturbation destroys ΓΠ-pairs. Free gaens
and antigaens forms a plasma-like environment � ΓΠ-plasma. It is not

suitable for formation of the ordered world in it.

A massless wave is des
ribed by the equations (22-24) at ω2
m = 0:

ξ̈t = [c2(δ2j + δ2k) + ω2
γξ

2]ξt, ω2
t = 4c2[sin2(qj/2) + sin2(qk/2)],

ξ̈l = (c2l δ
2
l + ω2

γξ
2)ξl, ω2

l = 4c2l sin
2(ql/2), (25)

Vj,k = sin(qj,k)/Mt, Vl = sin(ql)/Ml.

Here Mt = ωt/c
2
and Ml = ωl/c

2
l are the masses of moving wave quanta.

They relate the speeds V = {Vj, Vk, Vl} and impulses q = {qj , qk, ql} of

quanta. The wave speeds are not 
onstant

V 2
t = V 2

j + V 2
k =

c2(sin2 qj + sin2 qk)

4[sin2(qj/2) + sin2(qk/2)]
, Vl = cl cos(ql/2). (26)

The ve
tor equations in the 
ontinuum approximation follows from (21,

25)

ξ̈t = −c2 rot rot ξt + ω2
γξ

2ξt, div ξt = 0, ωt = cqt, Vt = c, (27)

ξ̈l = c2l grad div ξl + ω2
γξ

2ξl, rot rot ξl = 0, ωl = clql, Vl = cl.
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Ele
tri
 �eld

Let there be an additional gaen Γ3
between ΓΠ-pairs in ΓΠ-environment

at ωm = 0. Its potential Uγ of the de
omposition (12) a
ts on the nearest

pairs and 
reates a perturbed zone. Stationary massive (see the next se
tion)

and 
onstant radial ξ(R) (R � distan
e from the gaen 
enter) �elds near Γ3
is

formed. The equation grad div ξl = dR[R
−2dR(R

2ξ)] = 0 follows from (27) in

the 
ontinuum approximation. Its solution de
reasing with R is ξ(R) = e/R2
.

The internal radius of the perturbed zone determines the �nite �eld energy.

Maxwell's equations

The linear part of (27) is ξ̈ = −c2 rot rot ξ for the massless transverse

�eld ξ = ξt in the 
ontinuum approximation. Sin
e ξ̇ is also a transverse

ve
tor, it 
an be written as the rotor of some ve
tor fun
tion ξ̇ = c rotb.
Now ξ̈ = c rot ḃ, ḃ = −c rot ξ, div ḃ = 0. No reason to introdu
e a b-
harge
allows to write divb = 0. The resulting equations system
ξ̇ = c rotb, ḃ = −c rot ξ, div ξ = divb = 0

oin
ides with Maxwell's equations for the ele
tromagneti
 �eld in the void.

The 
harges in the ΓΠ-environment are the gaens or the antigaens with
the �eld ξ(R) = e/R2

. This Coulomb �eld leads to Gauss's law:

4

3
πR3 div ξ =

∫
div ξd3x =

∮
ξnd2x = 4πR2ξ(R) = 4πe = 4π

4π

3
ρR3

where n is the external normal of the sphere, ρ is the volume 
harge density
inside it. Hen
e div ξ = 4πρ, div ξ̇ = 4πρ̇ = −4π div j, ξ̇ = −4πj. The


ontinuity equation ρ̇+ div j = 0 (j � the 
urrent density) is used.

The re
eived �elds add up and the Maxwell's equations are formed

ξ̇ = c rotb− 4πj, div ξ = 4πρ, ḃ = −c rot ξ, divb = 0 (28)

for the ele
tri
 �eld strength ξ and the magneti
 indu
tion b in a spa
e with

volume densities of 
harges ρ and 
urrents j.

So the ele
tri
 �eld strength 
an be identi�ed with the part of polariza-

tion in
luding gaen 
onstant radial and transverse massless ξ-�elds. Magneti


indu
tion 
hara
terizes a 
hange of the ξ-�eld in time and is not fundamental
despite its 
onvenien
e in use. It 
an be removed from the �eld name. Only

adje
tive "ele
tri
" remains: ele
tri
 �eld and ele
tri
 wave. The question

about the longitudinal part of ξ-�eld is 
onsidered in the next se
tion.

The ele
tri
 wave is a massless transverse ξ-wave. Its wavelength λ > 4
in units of the distan
e r0 between ΓΠ-pairs. If r0 ∼ 10−22m (experimental
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ele
tron size [9℄) then λ > 4 · 10−22m and the wave frequen
y is less 1030Hz.
Its group speed (26) varies from the speed of light c for long waves to c/2 for
λ = 4. But the 
ontinuous approximation (26) in whi
h the speed is 
onstant

overs all the observed waves.

In a

ordan
e with (18) the ξ-�eld should have a striated stru
ture �

alternating dire
tions of polarization in a plane orthogonal to the dire
tion

of the �eld. The distan
e between the bands is r0 . 10−22m. This stru
ture
is transmitted to an ele
tri
 �eld and ele
tri
 waves. Then the Coulomb �eld

is the sum of oppositely dire
ted and almost equal radial polarizations.

The over-noisy gaen distribution (11) has the spatial dispersion 〈φ̊2〉 ∼ 1
and forms the polarization noise δξ ∼ 1 mu
h larger the ele
tri
 �eld. But
this noisy ba
kground is invisible sin
e opposite �u
tuations are mutually

destroyed by averaging when observe times mu
h longer their durations.

Our world 
an exist if the distan
es between ΓΠ-pairs r = r0 are pre
isely
maintained providing only a geometri
 polarization attenuation in spa
e. In

ΓΠ-solid (r > r0) massive ξ-�eld qui
kly fade away sour
e. In ΓΠ-plasma
(r < r0) stable polarization is impossible. The thin border between them is

our world environment whi
h similar to the hypotheti
al Des
artes' ether as

an ele
tri
 �eld 
arrier. It is possible leave this name ("ether", E) for our

ΓΠ-environment and to 
all its elements "etherons" et=Γ3γΠ3
.

It is almost impossible that su
h spe
ial 
onditions 
ould be 
onstantly

maintained in our Universe. It is more natural to assume that ether is a

3-dimensional surfa
e in a 4-dimensional environment whi
h separate

ΓΠ-plasma and ΓΠ-solid. Su
h a surfa
e 
an be born, 
hange maintaining

its quality and disappear. A 
omparison with our Universe evolution leads

to the assumption of a phase transition of 4-d environment from ΓΠ-plasma
to ΓΠ-solid whi
h begins from an point seed and 
ontinues with an in
rease

of a boundary surfa
e. This transition surfa
e 
an to have a time-varying


urvature represented by the 
osmologi
al 
onstant [10℄ in Einstein gravity.

Massive �eld

A massless ξ-�eld exist if the distan
e r between etherons provide ωm = 0.
The presen
e of an additional gaen Γ3

(or Π3
) 
hange r. It attra
t the

antigaen and repel the gaen in the nearby etheron. Attra
tion is stronger

repulsion if their for
e de
rease with distan
e. The nearest etherons are

shifting to the gaen stret
hing ether behind them and forming a rarefa
tion
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zone with ω2
m > 0. A radial and spheri
ally symmetri
 �eld 
an be there only.

The polarization have a 
onstant Coulomb part ξc and stationary os
illations
(transverse ξt and longitudinal ξl): ξ = ξc + ξt + ξl in the stationarity.

The sour
e of the 
onstant �eld is the average gaen amplitude. The sour
e

of the stationary �eld is the noise distribution of the gaen (5) whi
h may be

represented as a random displa
ement of the amplitude. It 
onsists of a "ro-

tation" around the gaen 
enter and a radial "movement" that 
auses similar

transverse and longitudinal �elds. The transverse �eld (waves) moving along

a sphere around Γ3
be
ome stationary. The longitudinal �eld moving along

a radius 
an't be stationary. It does not stand out from the noise and does

not a�e
t slow over-noisy pro
esses.

If to assume that almost all ξ-�elds are 
aused by the presen
e of parti
les
based on gaens then there are two their types: 
onstant ξc and transverse ξt
� stationary massive near the gaen and massless (ele
tri
) away from it. But

longitudinal �eld ξl from other sour
es or for other reasons is not ex
luded.

The massive ξt-�eld be
omes non-stationary and not just radial when Γ3

moves. The equation derived from (21) for the os
illation amplitudes slowly


hanging over time is used to 
onsider it in a 
oordinate system moving

with the parti
le. Introdu
e ξt(x, t) = Re[ψ(x, t)e−iωm(x)t] leaving approxi-

mately the radial �eld only. If to negle
t ψ̈ and di�erentiation of ωm then

ξ̈t ≈ −(2iωmψ̇ + ω2
mψ)e

−iωmt
and gradωm ≈ 0. Further ξ2 = |ψ|2/2 in the

nonlinear part (21) if do not take into a

ount se
ond ξ-harmoni
s (averaging
over the os
illation period). Then

−iψ̇ = ∆ψ/2m+ ω2
γ |ψ|

2ψ/2, m = ωm/c
2

(29)

where m is the transverse �eld mass whi
h 
hanges slowly in the spa
e near

Γ3
together with ωm. The 
hange in the speed of light c 
an be ignored here.

The full derivative (along the path) dtψ = ψ̇ + V gradψ, where V is the

parti
le speed ve
tor, must to repla
e the partial ψ̇ in the resting 
oordinate

system. But with a small V the se
ond term 
an be negle
ted.

The nonlinear S
hr�odinger equation (eqS) [5℄ is formed if in (29) to 
hange

the variable in spa
e mass with some 
onstant m̄

−iψ̇ = ∆ψ/2m̄+ ω2
γ|ψ|

2ψ/2. (30)

EqS des
ribe the wave fun
tion in quantum me
hani
s. Here it is equation

of the ξt-os
illation amplitude near the gaen. Their identity is possible if

this ξt-�eld is the basis of parti
le motion. Then the wave fun
tion is
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the transverse os
illation 
omplex amplitude and the parti
le mass is the

some mass m̄ of the transverse ξ-�eld (for example it is the largest mass

m̄ = maxR ωm(R)/c
2
whi
h is rea
hed for the etherons nearest to the gaen).

If to write ψ = |ψ|eiΦ then |ψ| is the massive ξ-os
illation amplitude and
the wave fun
tion phase Φ (the a
tion of parti
le) is their pla
e.

The smallness 
ondition V is written as ωm ≫ V/L if the parti
le is a

wave pa
ket having the frequen
y ωm, the size L ∼ 1/q, and the wave ve
tor
q ≈ ωm/c. Then V ≪ c. This usual 
ondition for the appli
ability of eqS is

derived here by another way.

Thus the gaen in�uen
e 
auses the ether phase transition to the

ΓΠ-solid inside the parti
les and ex
ite there the massive transverse

polarization �eld 
reating the parti
le mass. A similar phenomenon when

the parti
le mass is determined by the surrounding �eld in�uen
e o

urs in

solid-state physi
s. The ele
tron polarizes the 
rystal latti
e and ex
ites os
il-

lations there. The formed quasiparti
le (Pekar polaron [14℄) has the e�e
tive

mass whi
h 
an signi�
antly ex
eed the ele
tron mass.

The potential energy is determined by the nonlinearity. Let in (30) the

amplitude ψ 
onsists of two parts ψ = ψ1+ψ2. If ψ1 ≪ ψ2 then ψ
2 = ψ2

2 and

the external �eld potential Uψ1, where U = −ω2
γ |ψ2|

2/2, is formed in eqS.

An os
illation with an amplitude of ψ = 2 in units of the noise amplitude
is taken as the ξ-os
illation quantum so that its external energy (impulse)

is ψωm = ~ωm at ~ = 2. Sin
e |ψ| ≪ 1 then this energy is not rea
hed in one
etheron but in many � the quantum is 
olle
tive.

The density distribution of the massive ξ-os
illations internal energy is

proportional to |ψ|2 and obeys the 
ontinuity equation followed from (30). A

quasi "probability distribution" is formed if |ψ|2 is normalized by one. But a
parti
le 
an not be observed in parts. Now |ψ|2 is represented by "the parti
le
dete
tion probability density" as usual in quantum me
hani
s and not by the

internal energy density distribution of transverse massive ξ-os
illations inside
the parti
le as obtained here.

The parti
le motion is the gaen motion together with the surrounding

ξ-�eld. This gaen moving between etherons attra
ts the etheron's antigaen

and repels its gaen. The �rst gaen with the antigaen are 
ombined 
reat-

ing the new etheron and the released gaen repla
es it in the moving par-

ti
le supporting the 
onditions for the massive ξ-�eld existen
e. Thus the

parti
le motion is a perturbation transfer.

Let's 
onsider in the 
ontinuous approximation the propagation of a

transverse �eld wave pa
ket (quantum) whi
h is a set of nearest in spe
-
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trum waves. The polarization dire
tion determines the axis l. The pa
ket

moves transversely this axis in the plane jk. The �eld ξt is written as an

os
illation at the pa
ket average frequen
y ω(q) with a slowly 
hanging am-

plitude ψ : ξt(x, t) = Re[ψ(x, t)eiΦ] = ψeiΦ/2 + kc
where Φ = −ωt+qx is phase, x = {j, k}, q = {qj , qk}, kc denotes a 
omplex

onjugation. Then negle
ting ψ̈ :
2ξ̈t = −(2iωψ̇ + ω2ψ)eiΦ + kc, 2∂2j ξt = ∂2jψ + 2iqj∂jψ − q2jψ + kc.
Also for the axis k. Harmoni
s 2Φ, 3Φ are not taken into a

ount.

8ξ3t = ψ3e3iΦ + 3ψ2ψ∗eiΦ + ... = 3|ψ|2ψeiΦ + kc.
The equation for ψ is �nd from (19): −2iωψ̇ − ω2ψ + ω2

mψ =
c2[∂2j + ∂2k + 2i(qj∂j + qk∂k)− q2j − q2k]ψ + 3ω2

γ|ψ|
2ψ/8.

After redu
tion due to the dispeq (24)remains

−2iωψ̇ = [c2(∂2j + ∂2k) + 2iω(Vj∂j + Vk∂k)]ψ + 3ω2
γ|ψ|

2ψ/8

= [(∂2j + ∂2k)/2M + 3ω2
γ|ψ|

2/8]ψ, dtψ = ψ̇ + (Vj∂j + Vk∂k)ψ
where V = {Vj, Vk} is the group speed ve
tor, M = ω/c2 is the transverse
�eld mass or the moving parti
le mass if a parti
le is a wave pa
ket.

Enter Lapla
ian ∆ = ∂2j + ∂2k in the transverse plane. Then

−idtψ = (∆/2M + 3ω2
γ|ψ|

2/8)ψ, dtψ = ψ̇ + (V grad)ψ. (31)

There are two movements: the wave pa
ket (parti
le) with the speed (23)

V = (c2/ω)q and internal. This equation turns into eqS (30) when V ≪ c.
The photon motion is des
ribed by (31) for ωm = 0, M = q/c, V = q/M .

Introdu
tion ψ = Re(ΨeiΦψ) where Φψ = −ωψt + qψx allows to write

the slow dispeq ωψ = Vqψ + q2ψ/2M + U with the potential energy U in

an external �eld. It des
ribes the relationship between energy, impulse, and

speed of the wave pa
ket (parti
le).

Φψ is the amplitude phase or the parti
le a
tion whose stationarity un-

der variation (the prin
iple of stationary a
tion) determines the motion

of parti
les. Phase arose as a 
onsequen
e of the �eld nature of parti
les

(in
luding photons and ex
luding neutrinos). Then the basis for using the

prin
iple of stationary a
tion is the polarization �eld in the ether.

V = 0 in the referen
e frame a

ompanying the pa
ket (parti
le). Then

q = 0, ω = ωm, M = m and the equation (31) returns to eqS (30) with

m = m̄. The moving parti
le mass de
reases to the rest mass. They are


onne
ted by dispeq ω2 = ω2
m + c2q2 = ω2

m + ω2V 2/c2 = ω2
m/(1− V 2/c2), or

M2 = m2/(1−V 2/c2). This well-known mass ratio of the Einstein me
hani
s
[2℄ is obtained here from the 
onsideration of waves in the ether.
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The moving quanta mass is related to their rest mass by the dispeq

ω2 = ω2
m + c2q2, V = c2q/ω, ω2 = ω2

m/(1− V 2/c2), M2 = m2/(1− V 2/c2).
This mass ratio of Einstein me
hani
s [2℄ is derived from our 
onsideration

of waves in the ether. Hen
e the mass and motion of a parti
le are

determined by surrounding its massive ξ-�eld for whi
h the gaen is a seed.

This also implies a 
ertain time dilation for a moving body if it is under-

stood as a wave pa
ket. To enter a time need to have a duration sample and

a 
omparison with it. Su
h a sample is the os
illation period T = 2π/ω for a

moving body and Tm = 2π/ωm for a motionless. The times for both bodies

in an units of their periods are the same t/T = tm/Tm. But they di�er in

the units of measurement 
ommon to both bodies t = tmT/Tm = tmωm/ω =
tm(1− V 2/c2)1/2 just like in Einstein's me
hani
s.

These results di�er from the interpretation of the relation between

S
hr�odinger and Klein-Fo
k-Gordon equations a

epted in modern quantum

me
hani
s. In it eqKFG is the relativisti
 generalization of non-relativisti


eqS applied to a wave fun
tion. Here eqKFG (25) is the equation of the ether

polarization and eqS (30) is the simpli�ed and approximate equation of this


omplex polarization amplitude.

Gravity

The ether deformation has two 
auses. This is the polarization ξ whi
h

hanges the distan
e r between the etherons (19) and even part UG of the

intera
tion potential (10). Etherons are points of spa
e and the ether defor-

mation �eld is metri
. The repulsion at UG > 0 
reates 
onditions for the

neutral ether stability, its deformation and the wave propagation in it.

To illustrate 
onsider the following example. Let there be an additional

etheron et0 in the ether at a distan
e r/2 from its neighbors. It is motionless

in the symmetry 
enter. The remaining etherons etl (l = 1, 2... is their
numbers 
ounted from et0 along the radius) are shifted by al to (l−1/2)r+al.
The distan
e 
hange is hl+1/2 = al+1 − al < 0 : rl+1/2 = r + al+1/2. Sin
e

the ether is not disturbed away from et0 then h1/2 = −
∑

l>1 hl+1/2. The


ompression volume is mu
h larger the stret
hing one. The distan
e 
hange

is a ve
tor h dire
ting along the radius from a point obje
t of in�uen
e. The

ether deformation �eld is determined by their ve
tor sum (integral).

The distan
e 
hange is a ve
tor h dire
ted along the radius from the

obje
t of in�uen
e. The ether deformation is these ve
tors sum (integral).
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The ether is 
ompressed at h < 0. A spa
e with a gravity �eld has

same property in Einstein's theory [3℄. They 
an be identi�ed if to take the

distan
e 
hange between the etherons h (in some units) as the ve
tor gravity

potential. Gravity is a spe
ial 
ase of an ether deformation. This

provides the rationale for the metri
 nature of Einstein's gravity.

Ele
tri
 waves and parti
les in gravity. They motion in the ether

is a ξ-�eld perturbation transfer depended on h. The wave energy is better

transferred in the 
ompressed ether that in
rease the transfer speeds.

The speed ve
tor of the ele
tri
 wave c 
hanges its magnitude and dire
-

tion. The ele
tri
 wave frequen
y 
hanges along with the speed. In the 1-d


ase ω(r + h) = c(r + h)q = (c + drc · h)q = ω(r)[1 + (drc/c)h], c = ci(r).
Sin
e drc < 0, the speed and frequen
y of the ele
tri
 wave in
rease in the

gravity (h < 0). The ele
tri
 wave a

elerates towards a larger �eld.
The motion and properties of a parti
le, as a wave pa
ket, are determined

by the dispeq (24) ω2 = ω2
m + c2q2, in whi
h the os
illation frequen
y in the

etheron (18) ω2
m = ω2

γ − 4c2 − 2c2l . The frequen
ies ωm and ω together with

the parti
le masses at rest m = ωm/c
2
and motion M = ω/c2 de
reases,

the speed V = c2q/ω and the mass ratio M2/m2 = ω2/ω2
m = 1 + c2q2/ω2

m

in
reases in the 
ompressed by gravity ether 
ompared to un
ompressed. The

speed ve
tor V 
hanges its magnitude and dire
tion.

Sin
e the ele
tri
 wave or parti
le a

elerations are proportional to gradhi
then h a
ts as the gravity potential ve
tor having three parameters hi. It


hanges the metri
s of ea
h axis, and through these the spa
e 
urvature and

the time metri
 determined by the wave pa
ket frequen
y ω(h). If do not

noti
e the ether then the ele
tri
 wave and the parti
le movement o

urs as

if in a 
urved empty spa
e-time.

Gravity �eld equations may be found in the ether model. However the

gravity transfer speeds σ is extremely small due to the weak intera
tion (10)

UG ≪ Uγ : σ
2/c2 ∼ UG/Uγ ∼ Su/S0 . 10−50

.

The ether deformation h has two parts. These are hG generated by the

even part of the potential UG (10) and hξ generated non-linearly by the

variable ele
tri
 �eld ξ (19). Their relation is hG/hξ ∼ UG/Uγ , hξ/ξ ∼ ξ/r.
The smallness of hG 
auses the known weakness of gravity whi
h is able to


reate noti
eable �elds for a huge set of parti
les only.

The hG-�eld a�e
ts the ele
tri
 wave (19) and 
an be 
arried along with

it. But this �eld is extremely small. And the nonlinearity in (19) lead to

the dependen
e of the deformation transferred in this way on parameters of

the ele
tri
 wave 
arrying it that makes di�
ult to predi
t a result of this
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transfer. Then "the gravitational wave a

ompanied by an ele
tri
 wave"

observed in [15℄ 
an be a hξ-�eld inseparable from an ele
tri
 wave. It will be

very di�
ult to 
onne
t this transfer with gravity perturbations whi
h tried

to observe in these experiments.

Matter is ele
troneutral only for spatial resolutions mu
h larger than the

atom size. On a smaller s
ale there are always variable ele
tri
 �elds. Also the


osmi
 mi
rowave ba
kground is ne
essarily present if there are no parti
les.

They are quite 
apable to rearrange gravity �elds of moving masses at speed

of light that is the ne
essary for the derivation of Einstein's gravity theory.

Gravitons are small and 
an be ignored. As a result there remains a quasi-


onstant gravity �eld of massive bodies whi
h is nonlinearly rearranged by

the ele
tri
 �eld when bodies move.

Gravity �eld of bodies is proportional to parti
les number in them. The

body mass too. Then the inertial and gravitational masses are proportional

or equal in the appropriate system of units.

A very strong gravity 
auses a signi�
ant de
rease in the distan
e between

the etherons leading to a phase transition of the ether into ΓΠ-plasma. There
are no polarization �eld, ele
tri
 waves and parti
les in it. This zone looks

like a bla
k hole. Then bla
k holes are ΓΠ-plasma zones formed in ether

under an in�uen
e of a strong gravity.

Parti
les

The main elements of our 3-d world are 3-d gaens Γ3 = Γ1
1gΓ

1
2gΓ

1
3g, their

antigaens and a 1-d pairs νj = Γ1
jggΠ

1
j (j = 1, 2, 3) whi
h are 
omposed

of 1-d gaens Γ1
j and its antigaens 
onne
ted by ex
hange g-bonds (8, 9).

Down quarks [16, 17℄ and 1-d gaens have similar properties if quark 
olors

[18, 19℄ are identify with gdims. Then down quarks dj are antigaens Π
1
j ,

down antiquarks d̄j are gaens Γ1
j , quark 
olors are gdims responsible for

our spa
e dimensions.

Quarks are bound by gluons [19℄ in hadrons [20℄ just as Γ1
j and Π1

j are

bound by g-ex
hanges (8, 9) in Γ3
, Π3

and νj. Hen
e gluons are g-bonds.

But in general they are not wave quanta. A waves are the transfer through

adja
ent points. But in the multidimensional noise of g-ex
hanges ea
h Γ1
j

is 
onne
ted to all Γ1
i 6=j at on
e. There are no waves in it. 3-d gaens are

an ex
eption. In them all Γ1
j are neighbors whi
h allows to introdu
e the


on
ept about gluons as wave quanta into the "
olor spa
e".
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The amplitudes of Γ3
and Π3

are threefold greater the amplitudes of Γ1

and Π1
that 
oin
ides with the 
harges ratio for an ele
tron and a quark. If

the parti
le 
harges are asso
iated with the gaen amplitudes then assume:

The ele
tron e− has a antigaen in its basis B−
e = Π3

, and the positron e+

has a gaen B+
e = Γ3

. Hen
e they 
ontain quarks (down) whi
h give them a

lo
ation point and not a spatial stru
ture. Their stru
tures are determined

by surrounding ξ-�eld yards Y −
e and Y +

e whi
h 
reates the parti
le mass.

The 1-d pairs νj = Γ1
jggΠ

1
j of the gdim j have antiphase os
illations and

are non-amplitude parti
les (without 
harge) but have an internal os
illa-

tion energy. There are also 2-d νjνk and νjk = Γ1
jgΠ

1
jgΓ

1
kgΠ

1
kg, 3-d ν1ν2ν3

and ν123 = Γ1
1gΠ

1
1gΓ

1
2gΠ

1
2Γ

1
3gΠ

1
3g, and longer 
ombinations. There should be

transitions between them based on the g-ex
hange whi
h leads to the estab-

lishment of a detailed balan
e. 1-d νj and their 
ombinations νjνk, ν1ν2ν3
are most stable be
ause the longer 
hain is easier to break. The only parti-


les they look like are neutrinos [21℄. Then the transitions between them


orrespond to the neutrino os
illations [22℄.

The gaen Γ1
j may be represented as having two free g-bonds for intera
-

tions with gaens of other gdims or antigaen of own gdim where both bonds

are involved. These 
orresponds to the 
on
ept of intera
tions by gluons.

Gaen pairs from di�erent gdims 
onne
ted by a single g-bond have dou-

bled amplitude and two free bonds. They are similar to antiquarks d̄j with
the double 
harge. These are up quarks uj = gΓ1

j+1gΓ
1
j−1g = d̄j+1d̄j−1 and

their anti-quarks ūj = gΠ1
j+1gΠ

1
j−1g.

The resulting 
ombinations of the 1-d gaens together with photons γ, as
quanta of massless ξ-waves, 
onstitute the �rst generation of parti
les:

dj = Π1
j , d̄j = Γ1

j , uj = gΓ1
j+1gΓ

1
j−1g, ūj = gΠ1

j+1gΠ
1
j−1g, νj = Γ1

jggΠ
1
j ,

e+− = B+−
e + Y +−

e , B+
e = Γ1

1gΓ
1
2gΓ

1
3g, B

−
e = Π1

1gΠ
1
2gΠ

1
3g, γ.

They are lightest and do not disintegrate.

Neutrinos and ele
tron bases 
ontain the smallest number of g-bound
quarks. These g-bonds were the �rst to stand out from the diminishing

noise. Their strength 
orresponds to a noise level at their birth and is greatest

among other intera
tions. g-bonds 
ombine quarks to 
losed 
ompounds and
are not free. This is represented in (8, 9) by pairs 
orrelations giving linear

g-bonds. But in quantum 
hromodynami
s gluon intera
tions are nonlinear

and require taking into a

ount higher-order 
orrelations (7).
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Ex
hanges between g-bonds (gluons) are added in (8, 9). It lead to

SΓ
j = S̄Γ

j + ǫj + gSΓ
j

3∑
i=1

ηji(1 + g1

3∑
k,l=1

τij,klηkl)S
Γ
i , τij,kl = −τkl,ij .

SΓ
j = S̄Γ

j + ǫj + g[ηj(1 + g1τjθj) + θj(1− g1τjηj)]S
Γ
j S

Π
j , (32)

SΠ
j = S̄Π

j + ǫj − g[ηj(1 + g1τjθj) + θj(1− g1τjηj)]S
Γ
j S

Π
j

where τij,kl and τj are ex
hanges between gluons by noises with dispersion

equal to one. For a strong nonlinearity g1 ∼ 1 there is a large probability of a
�eeting break of g-bonds with a possibility of swit
hing them to other quarks

whi
h have a same temporarily broken g-bonds in this pla
e and time.

Next generations 
ontain heavier parti
les with an internal spatial

stru
ture. They 
onsist of quarks but have mu
h larger masses. Conse-

quently quarks are only their bases B and must to be supplemented by their

surroundings (yard, Y ) whi
h give parti
les mass.

Quark-gluon bases 
an be of any length. But a probabilities of basis

breaking in
reases with growing length. Parti
les with the smallest 
losed

bases are presented in the �rst generation. Their random bond breaks are

restored in the same basis. Longer bases break up. 2-d neutrinos haves the

smallest length among them νij = Π1
i gΓ

1
i gΓ

1
jgΠ

1
jg = uū and spontaneously

breaks up 1-d neutrinos. It is also possible that there are 3-d and multi-d

neutrinos with a detailed balan
e between them.

There are parti
les without 
harge starting with the neutral pion π0
. It

has a basis B0
π = uū+ dd̄ redu
ing to a pair Γ3ξΠ3

, and yard Y 0
π 
ontaining

neutrinos and massive ξ-�eld providing the pion mass. The pion existen
e

is supported by internal ex
hanges (32) with jumps of g-bonds in its yard.

It is a dynami
 and statisti
al obje
t. A long-lived and heavier neutron has

the same basis Bn = udd = B0
π. Assume that all neutral parti
les have

the same bases of Γ3ξΠ3
(gaen and antigaen lo
ated at a distan
es greater

than a distan
e r between the etherons and 
onne
ted by a polarization �eld)
and di�erent yards with whi
h parti
le di�eren
es are asso
iated. A positive

pion π+
has a basis B+

π = ud̄ = B+
e that 
oin
ides with a positron basis.

All positive parti
les have the same bases B+
e and di�ered only in yards.

Negative parti
les have an ele
tron basis B−
e and di�erent yards.

The proton has the positron basis B+
e ν linked with the neutrino yard by

ex
hanges. This is manifested in the proton rea
tions pν = e+2ν, pν = ne+,
pe− = nν, n = pe−ν whi
h ne
essarily 
ontain neutrinos. The reason for its

stability may be found in a yard stru
ture and rea
tions inside it.
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There are two intera
tions of a gaen with the environment: by means of

γ-potential (12) and g-ex
hange (32). The �rst prevails in ether the se
ond in
neutr. Gaen-neutrino g-ex
hange is possible to 
hange their lo
ations whi
h

auses random movements of the gaen inside yard.

A g-ex
hange o

urs at su�
iently large neutrino density in spa
e. If this
density de
reases then a 
losest to the gaen and linked with it part of the

neutrino yard retains an initials density and g-bonds. A bonded system is


reated there and may be relatively stable. Gaen wanderings be
ome limited

in spa
e. Perhaps this is how protons and neutrons were born when a neutrino

number density de
reased in the expanding Universe.

The 
auses of masses and de
ays of heavy parti
les should be sought

inside their yards. It is possible that repeated passes of a same pla
es may

in
rease a distan
es between an etherons up to a 
ertain equilibrium value.

Thus a parti
les 
ould get to obtain a greater mass than have positron.

Gaen wanderings are 
onforms with the experiments [23℄ from whi
h it

followed that a nu
leons have similar distributions of mass and 
harge den-

sities. They de
rease from a 
enter ∼ 10−16m to a border ∼ 10−15m. This
zone is mu
h larger the distan
e between an etherons ∼ 10−22m.

All heavy parti
les are des
ribed by the s
heme basis-yard. Their

bases are gaen or/and antigaen. No need to introdu
e heavy quarks. Three

quarks (down) and their antiquarks are su�
ient. The di�eren
es between

the parti
les are de�ned by yard stru
tures. Mesons and bosons of the weak

intera
tion do not stand out from other parti
les ex
ept for their parti
ipation

in the 
reation of the nu
lear matter. Stru
tures of muons and taons has no

qualitative di�eren
es from hadrons.

The nu
leon yards exist together with their bases from nu
leons birth at

the 
orresponding time of Universe development. They must have the im-

print of that environment. These yards are now a transition zone from the

basis through a remnant of their birth environment to modern Universe envi-

ronment. The yards of other heavy parti
les are determined by the 
onditions

of their birth in the 
orresponding rea
tions.

A gaen and its antigaen only 
onditionally have one lo
ation but they are

separated by half of the total spa
e (half a turn in phase). If environments in

these pla
es are di�erent (in
omplete mirroring) then an intera
tion of gaens

with them will be di�erent also. Then parti
les founded on su
h gaens may

be di�erent. Sin
e the proton and the antiproton are founded on the gaen

and the antigaen then 
omplete symmetry between them may not be.

Di�eren
e between fermions and bosons is 
onditional in parti
les
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having yards. Stri
tly only gaens are fermions due to their γ-repulsion (12)

whi
h does not allow them to be in one pla
e. Only wave quanta are bosons

be
ause they freely pass through one another. Parti
les that have gaens and

ξ-�elds in their stru
tures 
annot be only fermions or bosons although one

or another property may prevail.

Spin. The main os
illation with the frequen
y Ω = 1 in the noise-blurred
2-d or 3-d gaens (5, 6) may be represented as having a noise rotation at the

speed ϕ̇ = Ω = 1. It produ
e a rotation moment J around an axis passing

through the gaen 
enter. If the os
illation amplitude is S then the rotation

radius ∼ 1/S and J ∼ Sϕ̇ · (1/S) ∼ 1 = ~/2. Hen
e the noise-blurred main

os
illation of (2 or 3)-d gaen is the 
ause of the spin 1/2 for all parti
les

ex
ept 1-d quarks. Other spin values are derived from it. Sin
e the gaen

amplitudes are the sour
e of the parti
le 
harges then the rotation moment

J is a

ompanied by a magneti
 moment whi
h is 
onne
ted by the spin now.

The presen
e of the spin 1/2 and the property of being the fermion have the

di�erent reasons for parti
les.

About the Nambu-Goldstone and Higgs bosons. Their existen
e

require of an imaginary parti
le mass m2/c4 = ω2
m < 0 and its very large

nonlinear growth with an in
rease of "Higgs �eld". However in this 
ase

ether passes into ΓΠ-plasma in whi
h polarization and massive ξ-�elds are
impossible. Therefore the existen
e of these bosons is doubtful.

It is possible to suggest another sour
e of all parti
le masses. The

rest mass of parti
les is m = ωm/c
2
(29). It is de�ned by ΓΠ-pendulum

internal energy ω2
γ (14) and a de
reasing it in�uen
e of adja
ent ΓΠ-pairs

4c2 + 2c2l (22). Then any parti
le masses 
onne
ted with the frequen
y ωγ
and are expressed in terms of it. Sin
e ωγ is the largest os
illation frequen
y
in ΓΠ-pairs (etherons) then the mass mγ = ωγ/c

2
is largest also. But ωγ is

unrea
hable due to a la
k of the ΓΠ-pairs outside a ΓΠ-environment. Hen
e
there are no parti
les with mass mγ . Thus all parti
le masses are asso
iated

with the frequen
y ωγ of the ΓΠ-pendulum linear os
illations.

Estimation of the fundamental frequen
y. The over-noise energy of

the gaen is taken estimationly as standard value of a quark energy ∼ 10−1eV
whi
h is 
onsidered to be equals a noise average amplitude energy. But the

noise rises above foundation plateau whi
h is on ∼ 46 orders of magnitude

more it. Then a gaen energy ~Ω = 7 · 10−16Ω∼ 1045eV whi
h gives an

estimate of the fundamental frequen
y Ω ∼ 1060Hz.
The ether is absolute be
ause it is in the absolute spa
e of gaen pla
es.

Parti
les (ex
ept neutrinos) and �elds are ether perturbations. An observer
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or a devi
e 
an move with the parti
les so with perturbations of ether only. A

massive wave group velo
ity together with a quantum impulse (wave ve
tor)

be
ome zero in the attendant 
oordinate system 
ontaining the devi
e. A

frequen
y and mass de
rease to a values of rest state at that. A speeds and

quanta impulses of other parti
les (in
luding photons and ex
luding neutri-

nos) are 
ounted from zero. Then parti
le speeds is always less than the

limiting transfer speed (of light) and a photon speed is equal to it. Therefore

in any moving with a observer system the speed of light is 
onstant and all

physi
al pro
esses are identi
ally � motion is relative. The ether abso-

luteness is hidden behind relativity of the perturbation movement whi
h is

basis of physi
al 
oordinate systems.

Relativity of gravity. Massive bodies are perturbations of the absolute

ether and the gravity �elds are adjusted to their motion by means of an

ele
tri
 �eld. This pro
ess is relative whi
h makes it possible to use Einstein's

theory of gravity.

Neutrinos are absolute be
ause they 
onsists only of the gaen and the

antigaen without ξ-�elds and is not a perturbation of ether. Thus neutrinos

represents the absolute environment in our relative world.

Classi
al elements and levels of matter

The ΓΠ-environment state may be di�er sin
e it depends on a distan
es

between ΓΠ-pairs and their polarization. There are unperturbed state with-

out a polarization, polarized ether, ΓΠ-plasma and ΓΠ-solid. There are also
four 
lassi
al elements � �re, air, water, earth. It is possible to mat
h these

states and 
lassi
al elements.

Sum of gaen and its antigaen has zero average amplitude and twi
e the

noise dispersion in unperturbed ΓΠ-environment. This state is a lo
ated

stru
tureless noise and most 
orresponds to �re. The disturbed ether is a

medium between ΓΠ-plasma (ionized gas) and ΓΠ-solid. Then it 
orresponds
to water. It remains to identify ΓΠ-plasma and ΓΠ-solid with air and earth.
Now a noise is �re, the polarized ether is water, ΓΠ-plasma is air,

ΓΠ-solid is earth.

The noises are di�er. There are Everything as a total noise, a noise of

un
ertain magnitude at the sele
ted main frequen
y taken as one, its in�nite

division into independent noises of �nite dispersions, their 
hange over time

to modern noise, and the sum of the gaen and its antigaen in unperturbed
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ΓΠ-pairs. Ea
h of them may 
orrespond to a spe
ial �re element. This is

the diversity of �re.

A noise is not disorder but the basis from whi
h the worlds arise, by

whi
h exist, and to whi
h return. It is a 
ondu
tor of other worlds in�uen
e.

A world stru
tures are maintained by noise 
onne
ting worlds in the 
hain

of life. An intera
tion within ea
h world is 
arried out via its noise. Then

�re is the basis of matter and worlds, a ne
essary 
ondition for their

existen
e and development.

The polarized ether is water. It is manifested as ele
tri
 �elds. The ether

is medium be
ause relatively small in�uen
e puts it in other state. A gaen


hange a distan
e between etherons by the γ-intera
tion and puts the ether

in ΓΠ-solid inside parti
les. Therefore parti
les and bodies are built of earth.
A gravity puts the ether in ΓΠ-plasma. Then bla
k holes are air.

Seven levels of Existen
e may be distinguished in a matter stru
ture

� ea
h next is the basis and 
ause of the previous:

1. Dense matter: The Universe, planets, bodies, mole
ules, atoms, parti
les.

2. A polarization �eld of the ether: a massive �eld inside parti
les and

massless ele
tri
 �eld. They de�ne dense matter.

3. A deformation �eld of the ether: The polarization is determined by a

distan
e between etherons � the metri
 �eld of the ether, in
luding a gravity.

4. Etherons: The metri
 is due to the etheron intera
tion.

5. 3-d gaens: The etherons (points of our 3-d spa
e) are pairs of 3-d gaens

and antigaens.

6. 1-d gaens: The 3-d gaens are assembled from 1-d gaens (quar
s) linked by


orrelation g-bonds (gluons).
7.Everything that is Nothing (Emptiness, Absolute, One, Ine�able,...), the

unity of being and no-being.

Similar levels of man stru
ture are used in esoteri
ism and theosophy [24℄:

1. The physi
al body (Sthula sharira).

2. The etheri
 double (Linga sharira).

3. The astral body (Kama-loka. animal soul).

4. The mental body (lower mind).

5. The 
ausal body (karmi
, higher mind).

6. The body of bliss (Buddha, enlightenment).

7. Atma (Atman is an eternal un
hanging spiritual essen
e, a 
ons
ious

Absolute, whi
h is identi�ed in this level with Brahman as an absolute Being

� Atman is Brahman).

Then:
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1. The physi
al (dense) body is built of parti
les.

2. The etheri
 body is the polarization �eld of ether, whi
h provides and

de�nes dense bodies.

3. The astral body (of desires) is an etheri
 metri
 �eld. Desires attra
t.

And gravity too.

4. The mental body is built of etherons. They de�ne a s
heme (matrix) for


onstru
ting the following levels.

5. The 
ausal body 
orresponds to 3-d gaens the intera
tion of whi
h deter-

mines the world stru
ture.

6. The body of bliss 
onsists of 1-d gaens � the basi
 building blo
ks of the

world. 7. Atma is Everything that is nothing.

Results

There is a 
on
ept about "theory of everything" in physi
s as a goal

to be seeked by generalization and uni�
ation already known theories of

intera
tions and matter stru
ture (existen
e of parti
les). The proposed work

is also aimed to this goal but in a another way. Instead of further abstra
tion

and 
ompli
ation of mathemati
al resear
h tools, the main attention is paid

to �nding a relatively simple foundation of physi
s.

Su
h a 
hoi
e requires an appropriate name for the presented theory. Its

name should be similar to the a

epted "theory of everything" and di�er from

it. The expression panory has these properties. It 
onsists of two an
ient

Greek words: "pan" (everything) and "theory" from whi
h the se
ond half

of the name is taken. The presented study is just beginning to enter à vast

area of new theory. The simplest available models are used and are proposed

with the hope of their further development.

The study begins with the statement about the universality of energy

understood as the rate of 
hange. The 
hange represented by the variables

of a
tion and duration is taken as the basis of Everything.

Stationary repeats of Everything are expressed in terms of harmoni
s

in whi
h the initial phase is their relative pla
e. The harmoni
 in variables

"a
tion-energy" is 
alled gaen, and antiphase one� antigaen. The harmoni


be
omes the main element for the des
ription of matter and substitute the

material point.

The harmoni
's set of same frequen
ies (taken as a unit) is sele
ted for

representation of Everything. The noise at this frequen
y is taken as the
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basi
 state of the world.

A stable world stru
ture is formed by over-noisy gaens aroused when

the noise was attenuated with the preservation of some �u
tuations. Here-

with harmoni
's 
orrelations led to the existen
e of multidimensional gaens.

Three-dimensional (3-d) gaens Γ3
and antigaens Π3


onstituted by 1-d Γ1
j

and Π1
j of di�erent dimensions j together with 1-d pairs Γ

1
jΠ

1
j of ea
h dimen-

sion have be
ome elements of our world. Gaens Γ1
j are identi
al to quarks

(down) dj, gaen dimensions gdims � quark 
olours, 
orrelations between

dimensions � gluons, pairs Γ1
jΠ

1
j � 1-d neutrinos.

There is a gaens intera
tion via noise. Its potential depending on

the gaen average amplitude 
onsists of odd and even parts. The odd part

(γ-intera
tion) is the 
ause of polarization, and the even � of gravity.

The spa
e of our world is a set of gaen pla
es. It is 
losed (
y
li
) and

has a material basis. The environment of our world 
onsists of attenuated

noise, a base plateau, and over-noise parts of gaens above plateau.

The over-noisy parts of gaens are assembled into environmental elements

and individual parti
les. ΓΠ-pairs form ΓΠ-solid. Free gaens and antigaens

form ΓΠ�plasma. The medium between them is the environment of our

world � ether (E) 
onsisting of etherons (3-d ΓΠ-pairs). The other part

of the ΓΠ-environment (neutr N) 
onsists of neutrinos. Their set is eneu

(EN). It is assumed that the ether is a 3-d surfa
e in a 4-d ΓΠ-environment
and separates ΓΠ-plasma and ΓΠ-solid in it.

ΓΠ-plasma and ΓΠ-solid are represented in the ether by rare in
lusions.

Bla
k holes are ΓΠ-plasma, and there is ΓΠ-solid inside the parti
les.
A model of our world environment is proposed. The polarization ξ and

dispersion equations are found. Waves in the environment have transverse

and longitudinal 
omponents. But the last is mu
h weaker the �rst.

The massless transverse and 
onstant ξ-�elds around the parti
les forms

the system of Maxwell's equations. The ele
tri
 �eld is ether polarization.

The magneti
 �eld is its 
hange over time. The ele
tromagneti
 wave is a

transverse polarization wave in the ether.

There are around the gaen stationary transverse massive ξ-�eld giving

the parti
le mass and a 
onstant ξ-�eld. Further there is the Coulomb ele
tri

�eld.

The ξ-�eld is des
ribed by the Klein-Fo
k-Gordon equation. The non-

linear S
hr�odinger equation is derived after the swit
hing to the amplitude

des
ription of a stationary massive ξ-�eld near gaens. The wave fun
tion

is the amplitude of this os
illating �eld. The equation of a massive ξ-wave
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pa
ket is written. The mass and movement of the body are of a �eld nature.

Gravity is part of the ether deformation. These potential is des
ribed by

the 
hange in the distan
e between etherons. It is shown how ele
tri
 waves

and parti
les move in gravity. Gravitational waves are negligible. Only the

gravitational �eld of bodies remains. There is nonlineary transfer of gravity

by an ele
tri
 �eld when bodies are moving.

The 3-d gaen forms the basis of positron B+
e = Γ3

and antigaen � of

ele
tron B−
e = Π3

. The 1-d ele
tron neutrino is the pair of 1-d gaen and

antigaen νj = ΓjgΠj 
onne
ted by g-bond (gluon). The down quark is 1-d

antigaen dj = Π1
j , d̄j = Γ1

j . The top quark uj is the gaen pair uj = Γ3
j+1Γ

3
j−1,

ūj = Π3
j+1Π

3
j−1. First-generation parti
les are 
onsisted from quarks

(ex
ept the photon). It is ne
essary to in
lude yards of a massive ξ-�eld in

the positron and ele
tron stru
tures.

All massive parti
les (ex
ept neutrinos) 
ontains the gaen basis sur-

rounding by the yard of the polarization �eld and neutrinos. Proton yard

retain an imprint of the Universe environment whi
h was at their birth.

The world is absolute at the gaen level and relative at the level of the

polarization �elds and parti
les whi
h are portable etheri
 ex
itations.

Our Universe 
annot exist on its own. The ne
essary 
ondition for its exis-

ten
e and development is the in�nite 
hain of intera
ting living worlds.

Thus it is shown that the theories of modern physi
s 
an be derived from

the representation of matter in the form of variable a
tion.

This work is translation to English of preprint [25℄.

E-mail: panory�bk.ru.
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