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ABSTRACT

This article is the first part of a scientific project under the general title "Geometrized Vacuum Physics". This study
is based on two main postulates: 1) independence of the propagation velocity of electromagnetic waves in vacuum
from their frequency; 2) the constancy of the averaged zero vacuum balance, associated with the assertion that
only mutually opposite formations are born from vacuum, so that on average they completely compensate for
each other's manifestations. In this part of the "Geometrized Vacuum Physics" the foundations of the Algebra of
Stignatures are laid, which is the mathematical and logical foundation of the entire project. In the next articles of
this project it will be shown that the Algebra of Stignatures can be used for the development of "zero" (vacuum)
technologies, algebraic genetics, vacuum cosmology, the vacuum standard model of "elementary particles",
vacuum gravity and levitation, vacuum energy, ethics and aesthetics and many other branches of knowledge. At
the end of this article, one of the many possible applications of the Algebra of Stignatures is given, in particular,
the basics of the stignature-spectral analysis are outlined, with the help of which the possibilities of communication
channels can be significantly expanded.

RESUMEN

Este articulo es la primera parte de un proyecto cientifico bajo el titulo general "Fisica del vacio geometrizada".
Este estudio se basa en dos postulados principales: 1) independencia de la velocidad de propagacién de las ondas
electromagnéticas en el vacio de su frecuencia; 2) la constancia del balance de vacio promediado cero, asociado
con la afirmacion de que solo las formaciones mutuamente opuestas nacen del vacio, de modo que en promedio
compensan completamente las manifestaciones de cada uno. En esta parte de la “Fisica Geometrizada del Vacio”
se sientan las bases del Algebra de Stignatures, que es el fundamento matematico y logico de todo el proyecto.
En los préximos articulos de este proyecto se mostrara que el Algebra de Stignatures puede ser utilizada para el
desarrollo de tecnologias de "cero" (vacio), genética algebraica, cosmologia de vacio, el modelo estandar de vacio
de "particulas elementales", gravedad de vacio y levitacién, energia del vacio, ética y estética y muchas otras
ramas del saber. Al final de este articulo, se proporciona una de las muchas aplicaciones posibles del Stignature
Algebra, en particular, se describen los conceptos basicos del analisis espectral de firmas, con la ayuda de la cual
las posibilidades de los canales de comunicacién pueden ampliarse significativamente.
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INTRODUCTION

In modern physics, there are (Shipov, 1998; Chambers, 2004; Roberts., 2000; Barrow, 2002; Di Teodoro &
Contreras, 2023): technical vacuum (discharged gas); physical vacuum (the lowest energy state of a set of scalar,
vector, tensor and spinor quantum fields); Einstein vacuum (generally a curved 4-dimensional space-time
continuum surrounding neutral or charged physical bodies); ideal vacuum (emptiness, i.e. 3-dimensional space,
in which any curvature and particles are completely absent).

This first part of "Geometrized Vacuum Physics" focuses on the ideal vacuum in order to create a mathematical
apparatus "Algebra of Stignatures", suitable for the study of vacuum phenomena and the development of "zero"
(vacuum) technologies. In subsequent articles of this project, a description of curved sections of vacuum and
stable vacuum formations is expected. The concept of "signature" is introduced in paragraph 5.17 of this article.
The fundamentals of the Algebra of Signatures and the explanation of this term will be presented in the next
article of the proposed project.

First, we abstract from all kinds of vacuum processes, and consider the local region of a completely flat empty 3-
dimensional space (i.e., ideal vacuum).

This work is based on three reliable (experimentally confirmed) facts:
1) all known electromagnetic waves, regardless of their oscillation frequency, propagate in vacuum with the
same speed of light ¢ = 299,792,458 m/s (fixed by the resolution of the 26-th General Conference on Weights
and Measures, based on CODATA data). Despite the possible instability of the properties of emptiness, the
postulate of the constancy of the speed of light in vacuum is accepted in this work as an initial axiom. At the
same time, as will become clear below, the mathematical apparatus of the Algebra of Stignatures turned out
to be independent of the propagation velocity of perturbations. Therefore, the Algebra of Stignatures is
universal and applicable to the study of any 3-dimensional medium;
2) all averaged characteristics of an average flat area of vacuum (momentum, angular momentum, spin, etc.)
are equal to zero;
3) if something is born from vacuum, then it must be in a mutually opposite form (particle - antiparticle,
convexity - concavity, wave - antiwave, etc.). This property of vacuum is referred to in this work as “averaged
zero vacuum balance” or “vacuum balance” for short.

The foundations of the Algebra of Stignatures developed in this work are proposed as a universal mathematical
apparatus suitable for studying not only the properties of vacuum, but also any other liquid, solid and gaseous
continuous media in which wave disturbances propagate at a constant speed. Also, the Algebra of Stignatures can
be useful for philosophical rethinking of the knowledge of ancient civilizations and for application in many branches
of scientific knowledge, for example, in: coding theory, algebraic genetics, vacuum energy, elementary particle
physics, etc.

FUNDAMENTALS AND METHODOLOGY

1 Longitudinal stratification of ideal vacuum into Amn-vacuums

Consider a 3-dimensional volume of an ideal vacuum, in which there are no particles and no curvature. In what
follows, for brevity, the ideal vacuum will be referred to as "vacuum".

Let's probe this volume of "vacuum" with laser beams from three mutually perpendicular directions, so that the
beams form a 3-dimensional cubic lattice (Fig. 1a,5).

Rays of light in a vacuum are not visible, but they can be visualized with a finely dispersed sol. Of course, a
"vacuum" filled with a sol is not a perfect vacuum. Nevertheless, the rays propagate in the “vacuum” itself (i.e.,
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between the particles of the sol), while the influence of the sol on the metric-dynamic properties of the macroscopic
volume of the “vacuum” in the case under consideration can be neglected. In addition, if the sol is removed from
this “vacuum” volume, then the rays will still remain in it, although they will not be visible.

& men

Fig. 1: a) Laser beams of light in vacuum, visualized with a fine sol; 5) A 3-dimensional lattice in a "vacuum" consisting of mutually
perpendicular monochromatic light rays with a wavelength A, while the edge length of a given cubic cell is &7, ~ 1024,

Let, for example, to probe of "vacuum" are used laser beams of light (i.e. narrowly directed monochromatic
electromagnetic oscillations) with a wavelength 14,5, taken from the range of lengths A1 =10~*+10"> cm. Then
we get a 3-dimensional lattice consisting of such mutually perpendicular laser beams, with the edge length of one
cubic cell £4-5 ~ 100-1-4,-5 (see Fig.15). This cubic lattice will be called A-4,-s-vacuum (or 3D-4-s-landscape).

We divide the entire range of electromagnetic (light) wave lengths into a set of subranges A2 =107+ 10”7 cm,
where n = m +1 (m and n are integers). Then, in the same way as shown in Fig. 1, we will probe the studied
volume of the "vacuum" with monochromatic light rays with wavelengths Am» from all subranges A4 =107+ 10”7
cm. As a result, we obtain an almost infinite number of nested Am~vacuums (i.e. 3Dm,n-landscapes) with the
corresponding lengths of edges of cubic cells &nn ~ 100Am,, (see Fig. 2).

€ mn

Fig. 2: Discrete set of nested A, ,~vacuums of the same 3-dimensional void volume, where Am, > Am+1,041 >4 me2,042 > Am+3,043 .-

The value of the edge of the cubic cell of each Am~vacuum

Emn ~ 1021m,n (1)
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follows from the condition of applicability of geometric optics Amn» — 0, i.e. when the thickness of the light beam
is much smaller than the value of the corresponding cubic cell, while the beam thickness can be neglected.

The question remains open: — “Are there any restrictions on the frequency w or the wavelength A1 of the
electromagnetic wave, both in the direction of their increase, and in the direction of decrease? If the critical values:
Wmax = 27T¢/Amax and wmin = 2 71¢/Amin €Xist, these will be very important characteristics of the vacuum. Today, as
far as the author knows, the frequency range of observed electromagnetic waves extends from 2 Hz to 10%° Hz,
while no restrictions on the expansion of this range have been experimentally found.

2 Geodesic lines of the curved section Amn-vacuum

Long-term experimental data show that monochromatic light rays in the entire observed wavelength range A2
propagate in "vacuum" at the same speed of light cand according to the same laws of electrodynamics. Therefore,
if the region of vacuum under study is not curved, then all Amrvacuums (i.e., 3Dmrlandscapes) will be
represented as ideal cubic lattices (see Figs. 1 and 2), because the geodesic lines of all these non-curved Am,r
vacuums are direct rays of light. In this case, Am~vacuums will differ from each other only by the length of the
edge of the cubic cell &x,n ~ 10%4m,n (see Fig. 2).

However, if the region of vacuum under study turns out to be curved, then all A7 ~vacuums will differ somewhat
from each other due to the fact that light rays with different wavelengths have different thicknesses. This
circumstance is theoretically substantiated in the sections of geometric optics related to the resolution of optical
devices (Tyurin et al., 2009: Peatross & Ware, 2015) and is confirmed by experimental data (see Fig. 3).

@211 nm
& 132 nm
@ & 82 nm 2 58 nm
A =650 nm A =390 nm A=240nm A=170nm

Fig. 3: Experimental data on the thickness of the laser beam depending on the length wave A of the corresponding
monochromatic radiation

In this case, each Amn-vacuum (i.e., 3Dm ~landscape) will be unique (see Fig. 4), since vacuum irregularities are
averaged within the thickness of the probing light beam.

Fig. 4: Illustration of a curved A, -vacuum embedded in curved A¢svacuum (where Azg >Amn)
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Therefore, one Am~vacuum is only one 3-dimensional "slice" of the curved vacuum region. For a more complete
description of the curved section of the vacuum, it is necessary to have an infinite set of curved Am»~vacuums
nested in each other.

Thus, the local volume of vacuum is an infinitely complex system consisting of an infinite number of nested
Amn~vacuums. However, the situation is simplified by the fact that in the entire studied range of electromagnetic
wave lengths, all Am,-vacuums obey the same physical laws. Therefore, the knowledge gained in the study of one
Ak r~vacuum is automatically extended to all other A,,-vacuums.

Below, the mathematical apparatus of the Algebra of Stignatures is developed, designed to study the local volume

of only one Am»-vacuum. But this apparatus is suitable for studying not only all Am,-vacuums, but also any other
continuous media in which wave disturbances propagate at a constant speed.

3 Sixteen rotating 4-bases

Let's return to the consideration of the undistorted volume of one of the Am»-vacuums (see Fig. 1) and examine
the "vacuum" region in the vicinity of the point O (see Fig. 5).

[

Emen

Fig. 5: Non-curved 3D light lattice of A,;,vacuum, revealed from the "vacuum" (emptiness) by means of mutually perpendicular
monochromatic rays of light with a wavelength A, The cells of such a lattice are cubes with edge length & z:n ~ 10247,

We calculate how many orthogonal 3-bases originate at the central point O (see Fig. 5). If we spread the 3-bases
from the point O in different directions, then it turns out that there are 16 of them (Fig. 6 g,b).

T
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a) b) 0

Fig. 6: Sixteen 3-bases at the central point O of the studied volume of ,;,~vacuum. &) 8 internal 3-bases; 5) 8 outer 3-antibases;
¢) adjacent 3-bases

Eight 3-bases refer to the cubic cell itself (Fig. 6a), and eight opposite 3-antibases refer to adjacent cubic cells
(Fig. 65,¢).
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According to the "vacuum balance" condition, any movement in a vacuum must be accompanied by a similar anti-
motion. Therefore, if one 3-basis (together with the cubic cell) is rotated clockwise, then this is only possible if
the adjacent cubic cell (together with the 3-antibasis) is similarly rotated counterclockwise, since there is no
fulcrum in vacuum.

In connection with the above, it is convenient to add to all eight 3-bases (Fig. 6a) along the fourth time axis ¢
and to eight 3-antibases (Fig. 65) add along the fourth anti-axis (i.e., oppositely directed axis) of time — &

The time axis t is determined by the angular frequency of rotation of the 3-basis (ie, the number of revolutions
per unit time). The rotation of the 3-basis with a constant angular velocity is described by the expression
dp/dt = (where ¢ and w are the phase and angular frequency of rotation of the 3-basis). Integrating this
expression, we get the time axis ¢ =¢ /w . The rotation of the 3-antibasis in the opposite direction similarly forms
the anti-axis of time — f =¢ /w.

Thus, at the considered point O Ams-vacuum (Fig. 5) there are 8 + 8 = 16 orthogonal 4-bases (Fig. 6), which are
shown in Fig. 7.

e’ e
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Fig. 7: Sixteen 4-bases starting at point O, obtained by adding to eight 3-bases (Fig. 6a) of the fourth time axis and adding
to eight 3-antibases (Fig. 65) the fourth anti-time axis

4 Stignature of an affine 4-dimensional space

Each of the sixteen 4-bases shown in Fig. 7 specifies the direction of the axes of a 4-dimensional affine (i.e., vectors)
space. To introduce the characteristic "stignature" of an affine space, we first define the concept of "base".

y4

X ct
Fig. 8: An affine 4-dimensional space, the directions of the axes of which are given by the 4-basis e>(e)®,e;®),ex>,e;®)
with the conventional signature {+ + + +}
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We choose from the sixteen 4-bases shown in Fig. 7, one 4-basis, for example, e’ (eo®,e:1>,ex®,e3) and let's
call it "base" (see Fig. 8).

We conditionally accept that the directions of all unit vectors of the "base" are positive (see Fig. 8)
ef)(er®, e, e)%,e3%)) = (+1, +1, +1, +1) > {+ + + +}. (2)
Here we for the first time introduce the abbreviated notation {+ + + +}, which we will call the "stignature" of the
affine space given by the 4-basis e (that is, the "base"). That is, a stignature is a set of 4 signs that determine
the direction of the axes of a 4-dimensional affine space in relation to the direction of the axes of the base affine

space.

All other 4-bases shown in Fig. 7 have the following signatures with respect to the directions of the "base" unit
vectors (i.e., the 4-basis e®) (see Table 1).

Table 1: Stignatures of affine spaces

4-basis | Stignature 4-basis | Stignature

e! (e, e1®, eV, e3V) = e’ (e, e:i®, e, e3?) =

=(1,1 -1, 1) - {++-+} =(-1, 1,-1, 1) > {-+-+}
e’ (e, e1?, e, e3?) = el¥(eo?, @110, @10, e;(10) =

=@ -1 -1 -1) > {+---} =(-1, 1, -1, 1) > {----)
e’ (e®, e:®, e, &) = el (e)), eV, eV, es(1) =

= (1/ 11 _1/ _1) - {+ + - _} = (_1/ 1/ _11 _1) g {_ + __}
e*(e™, e1®, e, esV) = e'? (e, @112, @12, e3(19) =

= (1/ _11 _11 1) - {+ -~ +} = (_1/ _1/ _1/ 1) g {_ -~ +}
el (a, e:®, @)%, e309) = el3 (eo¥, e1(13), @(13), @3(13)) =

=(1,1,1, 1) - {++++} =(-1,1,1, 1) - {-+++}
e’ (eo®, e1®, e, e3(®) = el (e, @119, @1, @3(1M) =

= (1/ _11 1/ _1) - {+ -+ _} = (_1/ _1/ 1/ _1) - {_ -+ _}
e’ (e0(7)l e1(7)l e2(7)l e3(7)) = el (e0(15), e1(15)l e2(15), e3(15)) =

=(1, 1, 1,-1) - {+++-} =(-1,1,1-1) - {—++-}
e’ (en®, e1®, e®, e3®) = el (e1®), e1(19), @19, e;(10)) =

=(1,-1,1, 1) - {+ -+ +} =(-1,-1, 1, 1) - {——++}

Stignatures given in Table. 1 are combined into a 16-component matrix:

(H++4) F++-) (—++-) H+-+)
@y [ ) - ()

stign(e™) =\ -4} fr4—n) () (-4} 3
(c—t) =t} - (-——-)
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Any other 4-basis from the sixteen 4-bases shown in Fig. 7 can be chosen as the "base". In this case, only the
combinations of signs in the stignatures of affine spaces will change, but all properties of the matrix of signatures
(3) will remain unchanged.

5 Stignature matrix properties

Stignature matrix (3) was obtained as a result of the development of vacuum physics. However, this matrix is a
separate universal mathematical object that can be applied in various branches of scientific knowledge.

Let’s list some properties of the stignature matrix (3).

5.1. The sum of all 16 stignatures from matrix (3) is equal to the zero stignature

H++-+r + {+——F3 + ++--"3 +{+——+}+
+ {++++}+ {+-+-3 +{+++-} +{+-++} +
+ {~+-+}+ {——- -3+ {~+--} +{-—-—-+}+ 4)

+ {~+++} + {——+-3 + {-++-} +{——+ +} ={0000}.

Ex. (4) can be represented in the following form

0= {0000} + {00 00} =0

0= {++++} + {~---} =0

0= {—--+4} + {+++-3 =0

0= {+--+} + {-++-} =0

0= {--+-} + {++-+4} =0 (5)
0= {++--} + {——-++} =0

0= {-+--} + {+-++4+} =0

0= {+-+-} + {-+-+} =0

0= {=—+++} + {+---} =0

0= {0000} + {0000} =0,

where the summation of the signs "+" and "-" is performed in each row and column in any direction according
to the rules:

«=» 4+ «=» = 2«—», <> + «+» = 2«+», K+» + «=» = «=>» + «+» = 0. (6)

Operations with signs in (5) are performed in rows and columns (i.e., in ordered rows or by ranking), therefore
this expression is called a ranking expression, and two columns consisting of stignatures are called "rankings".
The ranking expression (5) reveals the internal structure of the void and is called “zero splitting”.

5.2. The sum of all 64 signs included in the matrix (3) is equal to zero, that is, it satisfies the vacuum balance
condition.

32«+» + 32«—» = 0. 7)

5.3. There are four binary combinations of signs "+" and "-", which we will call binary stignatures:

welt) vl mefl 1o, ®
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or in transposed form

H" o{+ -}, VTe{-+}, Hro{++}, ITo{--} %9
Combine (U) binary stignatures (8) or (9) according to the rules:

Ovi=C 3 Gvld=-0 3 Ovd-0 I endex,

or

(++luf++}={++++4}, {+-JU{++}={+—-++}, {(-}U{+-}={——-+-} andetc. (10)

As a result, we get 16 signatures of the matrix (3):

u:[: jz{____}; HI:C jz{++--}; w:[; js{—+——}; H'I=[f jz{+———};

|H=[_ +]z{——++}; HH=(+ +]E{++++}: VH=[
- 4+ +

+ + -+
(11)
IV:[ ]s{———+}; HV=( jz{++—+}; W:[ js{—+—+}; H'\/=( jz{———+};
-+ + + + + - 4+
-+ + + - 4+ + +
IH’:[_ _jz{— -+ -} HH’:(+ _js{+ ++ -} VH’:(+ _js{— ++ -} HH':[_ _Js{— ++ -}
5.4. The Kronecker union of the two-row matrix of binary signatures (9) forms the stignatures matrix (3):
++} {(+-} (Y
(4 L (“ Aol (5) el })> _
-+ -} ++} {(+-} {++} {(+-}
Cov(lh £0) sav(dh D)
(12)
+++4+} +++-3 -4+ +-+-}
|+ G+ -4 +---}
N\ ) o) o)
-+-+} -+--} —--+ {----}
where @ is a symbol denoting the Kronecker union of binary stignatures according to the rules (10).
5.5. Stignature matrix (3) can be represented as a sum of diagonal and antisymmetric matrices
{++++} 0 0 0 0 +++-) —++-} (++-+}
< 0 {—+++} 0 0 >+<{———+} 0 {——++4} {—+—+}> (13)
0 0 +---} 0 +-—-4 (++--} 0 {+—-++}
0 0 0 ----} -—-+-} +-+-} {-+--} 0

5.6. Hadamard stignatures for noise-proof encryption of information

If we return the original units to the two-row stignatures (11), then we get 16 two-row matrices
9
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GG DEY )G DG (14)

G D6 D0 DG DE DG D0 DE D) (15)
of these, eight matrices are:

D GDG6ED6EDEDE DG DE (16)
are Hadamard matrices, because they satisfy the condition

H(2)®HT(2)=2((1) 2) (17)

When raising any of the matrices (16) to Kronecker powers, the Hadamard matrices H(n) are again obtained,
satisfying the condition:

H(n) @ HT(n) = nl, (18)

where 7is an nxn diagonal identity matrix:

1 0 0
=01 0 (19)
0 0 0 1

For example,

H2)® = (] _1)@’2 - he(t - ( G )

1 1 1 1
1 -1 1 -1
= g C (20)
) G _i)> (i oo i)

1 1 1 1 1 1 1
-1 1 -1 1 -1 1 -1
1 -1 -1 1 1 -1 -1

-1 -1 1 1 -1 -1 1
-1 -1 -1 -1 (21)

1 -1 -1 -1 -1 1 1
-1 -1 1 -1 1 1 -1

H2)® = (] _})m -7 D ®(

1 1 1 1
1 -1 1 -1)_
1 1 -1 -1~
1

-1 -1 1

R R R R R s e
Juny
[uny
[

and so on according to the algorithm
H(2)® = H(2¥) = H(2) ® H(2)®' = H(2) ® H(2"Y), (22)

Hadamard matrices are used to construct error-correcting codes. In particular, Hadamard matrices are used to
decipher the genetic code (Petoukhov, 2008; Petoukhov, 2020).

If in the matrices (20) and (21) again instead of 1 and —1 we use the signs {+} and {-}, then we obtain the rule
for raising two-row stignatures to the Kronecker power, for example,

o {0

10
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+ + + + + + + +
+ -+ - + - 4+ -
+ + + + + + - - + + - -
{+ +}®3_{+ +}®+—+—_+——++——+ 24
+ - T - + + - (" )+ + + + - - - - (24)
+ - - + + -+ - - + - +
+ + - - - - 4+ +
+ - - + - + 4+ -

double row stignatures,
- N+ N+ N+ R+ - T
o360 36 383 4 (25)
corresponding to matrices (15) will be called two-row Hadamard stignatures.
5.7. Noise-immune codling of genetic information
It was shown in (Petoukhov, 2008; Petoukhov, 2020) that Hadamard matrices (15) or two-row stignatures (25)

can be used as the basis for studying noise-resistant genetic information. Deoxyribonucleic acid (DNA) molecules
are built from four chemical elements (nucleotides):

Adenine - A or I
Guanine - G o H
Thymine - T or V (26)
Cytosine - C or H
These four nucleotides correspond to two bits of information or four binary stignatures (9)
A 00 {--}
G 01 {- +}
T 10 {+ -} (27)
C 11 {+ +}

Nucleotides (27) form: doublets, triplets and other more complex combinations of informational polymer, i.e. DNA
molecules (Petoukhov, 2008; Petoukhov, 2020):

[£14955EE

C{A GJ - GJ B (CA CGJ (TA TG]
cC T cC T cc CT TC TT
AAA AAG AGA AGG GAA GAG GGA GGG
[AAC AATJ (AGC AGT] (GAC GATJ [GGC GGT)
ACA ACG ATA ATG GCA GCG GTA GTG
A GY (ACC ACT} [ATC ATTJ [GCC GCT) [GTC GTTJ
(C TJ Tl ((c44 cAG CGA CGG TAA TAG TGA TGG (29)
(CAC CATJ (CGC CGTJ [TAC TAT) [TGC TGT]
CCA CCG CTA CTG TCA TCG TTA TTG
[CCC CCTJ (CTC CTT] (ch TCT] [TTC TTTJ
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These combinations of nucleotides correspond to the combinations of the "+" and "-" signs obtained from the
two-row Hadamard stignatures (25), for example

(+

®2++++ ®3|+
eyt e
+ - - + [+

l+

+

Thus, the Algebra of Stignatures can be
continuum.

I+ 1+ 1+ 1 +
I ++ 11 ++
+ 1 ++ 11+
Frrr++++
+ 1+ 1 1+ 1+
++ 011+ +

I+

—_—

(30)

used to develop the theory of matrix coding of the space-time

5.8. Binary-coded decimal and Arithmetic of Stignature

There is a complete correspondence between the binary-coded decimal (BCD) of digits and the 16 affine

space stignatures from the matrix (3):

Table 2: Relationship between digits, BCD and stignatures

Digit | Binary-coded decimal |  Stignature
Allowed combinations
23 22 21 20
0 0 0 0 0 =——--}
1 0 0 0 1 {———-+}
2 0 0 1 0 ——+-}
3 0 0 1 1 ——+4}
4 0 1 0 0 {-+--}
5 0 1 0 1 {—+—-+4}
6 0 1 1 0 {—++-}
7 0 1 1 1 {—+++4}
8 1 0 0 0 +-——-3
9 1 0 0 1 {(+——+}
Additional characters
* (asterisk) | 1 0 1 0 +-+-3
# (lattice) | 1 0 1 1 +-++}
+(plus) |1 1 0 0 ++--)
— (minus) | 1 1 0 1 ++-+4}
, (comma) | 1 1 1 0 +++-3
damping |1 1 1 1 ++++3}

From Table 2 it follows that if 0 is replaced by “-", and 1 is replaced by “+", then digits from matrix (3) can
be assigned numbers. In addition, by analogy with binary-decimal arithmetic, the arithmetic of stignatures
can also be constructed, as shown in the example in Table 3.

12
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Table 3: An example of an arithmetic operation for adding stignatures

BCD addition operation example Example of stignature addition operation:
Find the number A = D + C, where D = 3927, C = 4856. Find the number A = D + C, where D = 3927, C = 4856.
Let's represent the numbers D and C in binary decimal Let's represent the numbers D and C in stignature form:
form: D=392710={-—+ +}{+ ——+H——+ M=+ + +}Iast
D = 392710 = 0011 1001 0010 0111 gep C=48561={-+—-——3{+——-H-+—+}H-+ + “Iast
C = 485610 = 0100 1000 0101 0110 gcp We sum the numbers D and C according to the rules
We sum the numbers D and C according to the rules of of stignature arithmetic:
binary arithmetic: * **
* *x {——++}{+-——-—+}{——+3{-+++}
0011 1001 0010 0111 +{-+-—"F{+-—-F{—+-+}{-++-}
+ 0100 1000 0101 0110
={+--—}{——-—-+}{-++ +} {+ + — +} - Binary sum
= 1000 0001 0111 1101 - Binary sum {-++-} {- + + =} - Correction

+ 0110 0110 - Correction

G A+ -+

1000 0111 1000 0011

where
Where . . * — tetrad from which there was a transfer to the senior tetrad;
* — tetrad from which there was a transfer to the senior tetrad; ** _ tetrad with a forbidden combination of bits.

** — tetrad with a forbidden combination of bits.

Arithmetic of Stignature can be used to describe the nodal configurations of affine spaces.
5.9. "Colored” quaternions

Sixteen stignatures (3) correspond to 16 types of “colored” quaternions:

a=x+ x+ e+ ke {++++} | {———-) =-x--je—-kas

2 =—x0 - — o+ ke {———+} | {+++-} 20=x+ M+ - ks

2= x0— X — ot b {+-—-+} | {~-++- z=—-x++jjo-ks

z = =X — ixi+ po—ka {——+-} | {++-+4} Z=x+M—-jo+ ks

Z = X0 +ix1— xo — ka {(++--3 | {——-++} Zzi3=—-x- i+ jo+ ks GU
Z6 = —X0 + X1 — po—ka {—+-—-3 | {+ -+ +} zu=x-ix +iet+ ks

Z7= X0 — K+ jx— ks {+—-+-3 | {—+-+} Za5=-x+ o+ ks

Z=-X+ M+ e+ ks {+++} | {+—-——-3 Zw=x2-Xi—j)x— ks

The complete set of "colored" quaternions (31) can be applied in various branches of mathematics and physics.
By direct calculation it is easy to verify that the sum of all 16 types of "colored" quaternions (31) is equal to zero

ko122 = 0. 32)

Expression (32) shows that the superposition (addition) of all types of "colored" quaternions is balanced with
respect to zero, i.e. satisfies the "vacuum balance" condition.

13
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5.10. Classes of stignature
The signatures included in the matrix (3) can be divided into three classes:

Class 1: all signs in the stignature are the same - 2 stignatures:

{++++3{———-)

Class 2: two identical signs in a stignature - 6 stignatures:

(F-—+}{++- F{+-+-}
—++3{--++}{—+-+}

Class 3: three identical characters in a stignature - 8 stignatures:

o S RC L S )

{(+++F{++-+3{+-++}{—++ +}.
5.11. Chess analogy

The chessboard has 8 x 8 = 64 cells: 32 of them are black and 32 are white
(see Fig. 9). Also, in the matrix of signatures (3) there are 16 x 4 = 64
characters, of which 32 are plus "+" and 32 minus "-":

{(++++} {(+++-} {(+—-++} {(+—-+-}
(h+-+) (++--) (+--4) (+---)
(44 {—++-) (=44 -+
(—+-4 {—+--) (-4 (----)

I HI VI HI
IH HH VH H'H
Iv HV Vv HV
IH'" HH' VH' H'H'

At the beginning of the game, there are 32 chess pieces on the chessboard: 16
white and 16 black (see Fig. 9). Also, in the matrix (3) there are 16 stignatures
that coincide in properties with chess pieces in full accordance with their three
classes (33) — (35) (see Fig. 10):

{+-++}
pawn

{-+++}
pawn

---+

pawn

{++-+}
pawn

(+---

pawn

{+++-}
pawn

-+ + RO
rook knight

++-) ORI {(----}
bishop queen king

Fig. 10: Illustration of the full correspondence of the 16 stignatures of the matrix (3) to the 16 chess pieces

Matrix (3) can describe both “light” (i.e.,
and “darkness” (emptiness), which corresponds to 16 black chess pieces.

14

{H——+}
bishop

(33)

(34)
(35)

A & W . (&)
é@ﬁ@l
e
AARAEFLA
= A o (1] oo 31 4 =

Fig. 9: The chessboard

EEc-I I e
e

{-+-+}

knight

light 3Dm landscapes), which corresponds to 16 white chess pieces,
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5.12. I Ching analogy

e
<)

The I Ching (Chinese Book of Changes) is based on two Beginnings:

4 N
Yang Yin l/- -\: {_\.
L—>»> and L= =, : : = = =
Y

ol
len
|«
|

<

in the Algebra of Stignaturs there are also two initial signs:

«=» and <« + ».

The Book of Changes uses 8 trigrams (see Fig. 11a). Similarly, there
are eight 3-bases in the Algebra of Stignatures (see Fig. 6a) with the
following stignature

R B B e (36)
R G

and eight 3-antibases (Fig. 65) with opposite stignatures

e SR G SRR SRS
R I S SR SR SR L 37)

Fig. 11: Trigrams and hexagrams of
In the Book of Changes, all possible combinations of two trigrams the I Ching (Book of Changes)
generate 64 hexagrams (Fig. 11b), and in the Algebra of Stignatures,
64 combinations of each 3-basis with stignatures (36) with each
3-antibasis with opposite stignatures (37) are possible.

The three-logic of the Book of Changes is consistent with the four-logic of the Stignature Algebra if in the ranking
expression (5) one column of signs is transferred to another side of equalities:

0= {0 00} + {0 0 0} =0
-= {+ + +} + { - -} =+
+=  {- - +} + {+ + -} =—
—-= {- - +} + {+ + -} =+
+= {- + -} + {+ - +} = — (38)
—-= {+ - -} + {- + +} =+
+= {+ - -} + {- + +} =—
- = {~ + -} + {+ - +} =+
+= {+ + 4} + - - = —
0= {0 0 0}+ + {0 0 O}+ =0

The Book of Changes also uses four combinations of two principles:
«—» and «— —»:

Young Yin old Yin Young Yang Old Yang

Binary stignatures

3 [ 1 | 3 | {++

15
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Similarly, in the Algebra of Signatures, four binary combinations of signs “+"” and “-" (9) are possible: {+ +},
{— -}, {+ =} {— +}, from which affine space signatures (11) are formed, etc.

5.13. Hebrew analogy

Judaism is based on Algorithms for revealing the Great Name of the GOD 1-Y-11-% (Gaukhman, 2007a; Gaukhman,
2007b). Further, instead of Hebrew letters, the transliteration 77-1-11-> = H' V H I will be used.

One of the endless Revelations of the Name H’ V H I is called "Etz Chaim" ("Tree of Life" or "Tree of the Sefirot"):

G ()

) v D) G ) e w)

(I H)®2= I(Ii’ II-/I) H(I;’ PVI)

H V (39)

The components of this matrix correspond to 10 Sephira (i.e.
Quialities) of Spirituality:

Letter of the Component of the Matrix of Sephirah : 3
Name n-1-n= Qualities (39) (see Fig. 12) i Chakhmah
/
tip of the Letter II Keter
Yud
I HH Hochma
H W Bina
IV, IH, IH', VH, VH', HH'
v VI, HI, H'I, HV, H'V, HH Tiphereth*
H’ HH Malchut Netoach

where the Sefira Tipheret* consists of six dual Sefirot [13]:

Chesed (/V = -VI), Gevura (IH = -HI), Tiferet (IH" = -H'),
Netzach (VH = -HV), Hod (VH’ = -VH"), Yesod (HH’ = —H'H).

Fig. 12: Tree of ten Sefirot (Qualities)

The Qualities Matrix (39) can be written as the sum of two
matrices (Gaukhman, 2007a; Gaukhman, 2007b).

I 0 0 0 0 HI VI HI

0 HH O 0 IH 0 VH HH

o 0 VvV 0 + IV HV 0 HV (40)
0 0 0 HH IH' HH' VH' 0

Similarly, the signature matrix (3) is the result of raising the two-row matrix to the second Kronecker power

16
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+++4+ +++-3 F-+4+ -+
(! H)®2_({++} {+—})®2_ H+-4) ++--) H--4 +--2}
H v/ =4 ==Y 44 4+ o) 4
-4 -3 -8 )

This matrix can also be represented as the sum of the diagonal and antisymmetric matrices (13)

++++4} 0 0 0 0 H++-) —++-3 ++-4
0 {—+++} 0 o\, [t--9 0 -4+ —+-4 (a1)
0 0 +---} 0 +-—4} (++--} 0 +-++}
0 0 0 ---- -+ +-+-} -+--3 0

Comparing the matrices (40) and (41), we find that the stignatures of the matrix (3) can reflect the characteristic
properties of the corresponding Sefirot (Qualities) of the "Tree of Life" (Gaukhman, 2007a; Gaukhman, 2007b).

I 0 0 0 {+++ 4} 0 0 0
0 HH 0 0 |_ 0 {—+++} 0 0
o o vw o |~ 0 0 {+-—-} 0
00 0 0 HH 0 0 0 -—--}
(42)
0 HI VI HI 0 +H++-} ++-3 ++-4)
IH 0 VH HH|_[{-—-—-+} 0 =—++} -+-+}
v HV 0 HV | \{+--+} {++--} 0 +-++}
IH' HH' VH' 0 -——+-} +—-+-} {—+--} 0

Thus, the following analogy can be traced between the ten Sephira (Quality) and the sixteen stignatures of the
matrix (3):

){++++}+{+——-}=0 -expression of the properties of Sefira Keter Il and Sefira Malchut H'H';
2){—+++}+{+——-}=0 -expression of the properties of Sefira Hochma VV and Sefira Binah HH;
3){———+4+}+{+++—-} =0 - expression of the properties of the Sefira Gevura (IH = — HI);

4){+ ——+}+{—++ -} =0 -expression of the properties of the Sefira Chesed (IV = - VI);

_ . . ) . (42a)
5){——+-}+{++—+} =0 -expression of the properties of the Sefira Teferet (IH’=—H"1);

6){—+——-}+{+—++} =0 -expression of properties of Sefira Netzach (VH’=-H"V);
N{+—-—+-}+{—+—4}=0 -expression of the properties of the Sephirah Yesod (HH’=—H"H);

8){++——-}+{——++} =0 -expression of the properties of the Sefira Hod (HV = — VH).

This analogy corresponds to the criteria of "Zero Philosophy", emanating from "EIN SOF, Baruhu" (INFINITE
NOTHING, Blessed be HE). In turn, from the "Zero Philosophy" follows the condition of "vacuum balance" and the
structure of "split zero" (5), on which the geometrized vacuum physics and, in particular, the Algebra of Stignatures
are based.

Let's return to the representation of the Great Name of GOD 1-1-11-% in the form of binary stignatures (9)

Y-S =HVHI =H o+ -}, Ve {-+4}, Ho{++}, o{--} (42b)
17
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One of the infinite Algorithms for revealing the Name of the GOD 1-Y-1-9 = H’' V H I is associated with 24
combinations of permutations of the letters H' V H I ((Gaukhman, 2007a; Gaukhman, 2007b).

IH VH HIHYV VHIH  HVHI
IHHHV  HVIH  VHIH H' VIH
IHHV HVHI VHHI HIHV
IHVH HIVH VIHH HIVH (42¢)
IVHH HHVI VHIH  HHIV
IVH H HHIV VIHH  HHVI

In the Lurianic Kabbalah, twelve of these combinations correspond to the 12 hours of the Day, and the remaining
twelve combinations correspond to the 12 hours of the Night.

Combining four binary stignatures (42b) according to the rules (10) in the order corresponding to combinations
of four letters of the Name H'VHI (42c) leads to 24 octaves (eights) of signs, or to 24 types of combination
stignatures from matrix (3):

No Permutations of letters Octaves (i.e. unique Combination stignatures
Names H' VH I combinations of 8 from matrix (3)
characters)
H’ \% H I

1L {(+ JU{- BUHHU{—d={+—— +++——= {+——+U{++—--},

2 (S Ufe U J Ut} = (hm— 4—— 44} = (=4} Ufm— + 4},

3. {+Hl—}u{—1—}u{—v+}u{+H+} ={+-————+++}={+—-—-Ju{—+++},

1 P y (42d)
4. (- YU+ JU{-Hu++} = {——+——+++}={——+JU{-+++},

5. {+H+}u{+ H—'}u{—v+}u{—l—} ={+++—-——+--}={+++-Ju{-+—--},

24, {—I—}u{+H+}u{—v+}u{+H;} ={-——++—-++-}={——++}Uu{—++-}.

5.14. Minkowski's affine stignatures and musical harmony

We represent the ranking expression (5) (zero splitting) in the following simplified form

{+ ++ +} + {- --- =0
{—--+} + {+ + +-} =0
{+- - +} + {-++-3 =0
-+ - + {+ + —+} =0
{+ +- =} + {~-4++} =0 (43)
~+-- + {+ -+ +} =0
{+-+-} + {-~+-+} =0
{—++ +} + {+---} =0
{0 0 0 O}+ {0000} =0.
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Let's transfer the stignatures {— + + +} and {+ — ——} from the numerators of the ranks (43) to their denominators
with inversion, i.e. with signs reversed. Such an operation does not violate the "vacuum balance" and leads to the
ranking expression

{+ + ++} + {- - -1 =0
{- - -+ + {+ + + -} =
{+ - - +} + -+ + -3 =
--+-} + {++-+} = (44)
{+ + - -} + {- -+ +} =
-+ - -} + {+ -+ +} =
{+ -+ -} + = +-4} =
{+ - - 3+ + {~ + ++} =

In this case, in the denominator of the left rank in Ex. (44), the stignature of the affine 4-Minkowski space
{+ — — -} was obtained, and in the denominator of the right rank in Ex. (44), the stignature of the affine 4-anti-
Minkowski space {— + + +} (Gaukhman, 2007b) was obtained.

Not only the ranking expression (44) leads to a balanced (with respect to zero) dyad of affine Minkowski
stignatures

{+-—--)t+{-+++}=0.

The following ranking expressions that preserve the vacuum balance lead to the same result:

--+ + {+++ -3} =0
{+-+-3 + {-~+-4} =0
++-- + {~——-—+ 4} =0 (45)
H+-=--2 + {—++ +}+ =0
{--+ -} + {++ -4} =0
{+ + - -} + {-—-+ 4+ =0
{+--+} + {=++-} =0 (46)
{+---3} + {—+ + +} =0
-+ -} + {++-+} =0
{++--} + {-~-++4} =0
{+-——-+}y + {—++ -} =0 (47)
{+---3} + {—+ + +} =0

The Algebra of Stignature can be used as a musical score of spatial harmony. Just like in music, stignatures form
balanced octaves (7+1= 8) of the form (44) and chords (3+1= 4) of the form (45) — (47). Moreover, in different
situations, the Algebra of Stignatures uses a different number of signs "+" and "-" in proportions in relation to the
total number: 1, 1/2, 1/8, 1/16, 1/32, 1/64, etc. This corresponds to the proportions of the duration of the notes:
1,1/2,1/8, 1/16, 1/32, 1/64, etc.

Ancient philosophers, beginning with the Pythagoreans, believed that Space was filled with harmonious musical
rhythms and proportions. Music theory was later used by Johannes Kepler in «Harmonices Mundi» (Harmony of
the World), which led to the discovery of the third law of celestial mechanics. It is possible that the combination
of musical techniques with the Algebra of Stignatures algorithms will also lead to interesting results.
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5.15. Pythagorean analogy (Algebra of Signatures)

Let's pass from affine spaces to metric spaces. For this, as an example, we use an affine space with a 4-basis
e((el”,e1”),e,”),e3")) (see Figs. 7 and 13) with signature {+ + + —}. In this space, we define a 4-vector

a7 =efdx ™ = e dx % + eiNax1?) + &Ny 27 + es Ny 3N, (48)

where ax{”?is the /-th projection of the 4-vector & onto the x(”) axis, the direction of which is determined by
the basis vector e(”).

) eV

a){++++} 6) {+++ -}

Fig. 13: Two 4-bases with different stignatures

Similarly, we define the second 4-vector in the affine space with the 4-basis ei®)(ed®,e:1),e2,e3)) (Figs. 7 and
13), with signature {+ + + +}

a&® =eSax’® = e ax® + eiPdx 1® + exOax 25 + esOax ¥, (49)
We find the scalar product of 4-vectors (48) and (49)
ds572 = B s = efSefNdx dx = (50)
=e®ecMdx%x %+ ei®eddx1dx? + exPerdx 2dx ° + e3> e dx3dx° +
+ e®e1Ndx %x 1 + e1®e1Mdx 1dx! + exPeiMdx 2dx ! + esPeiMdx3dx ! +
+ e®exNdx %dx 2 + e1®exNdx 1dx 2 + ex®exNdx 2dx 2 + es®exNdx3dx 2 +
+ e®esMdx %dx 3 + ei®esNdx Ldx 3 + exPesNdx 2dx 3 + es®esMdx3dx 3.

For the case under consideration, the scalar products of basis vectors ef>e/”) are:

fori=j e@®ei=1, e®a? =1, ele’) =1, ePes=-1, (51)
for i+ j all ePefN=0.

In this case, expression (50) takes the form of a quadratic form
ds7? = dxO%x O+ dxldx+ dx2dx?— dx3dx3= dx®2+ dx 12+ dx22- dx3? (52)
with signature (+ + + -).

"Signature" (GRT term) is an ordered set of signs in front of the corresponding terms of the quadratic form.
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To determine the signature of the metric space with the metric (52), instead of performing the scalar product of
vectors (50), it is enough to multiply the signs of the 4-basis stignatures shown in Fig. 18 by columns:

{++++}
{+++-} (53)
(+ + + )«

In the numerator of the rank (53), the signs in each column are multiplied according to the rules

{+3 x{+} ={+} o {+r={H (54)

the result of such multiplication is written in the denominator (under the line) of the same column. The execution
of actions according to these rules will be called rank multiplication.

Just as it was done with the vectors ds® and ds”) {see expressions (48) — (53)}, pairwise scalarly multiply vectors

from all 16 affine spaces with 4 bases shown in Fig. 7. As a result, we obtain 16 x 16 = 256 metric 4-spaces with
4-intervals of the form

b . .
ds@? = e e dx!@dxI®), (55)
where a=1,2,3,..,16; b=1,23, ..., 16.

The signatures of these 16 x 16 = 256 metric 4-spaces can be defined, similarly to (53), by rank multiplications
of the signs of the signatures corresponding to the affine spaces, for example:

{+-++} {++++} {~+++} {++++}
{+++-} {+—-+ -} {+++ -} {—++-1}
(+-+-) (+-+ ) (- + + ) -+ +-)

Thus, point O (see Fig. 5) is the place of intersection of all 256 metric 4-spaces with metrics (55) and stignatures
(40). In this variety of intersecting metric spaces, there are many features and patterns that are studied by the
Algebra of Signatures.

The fundamentals of the Algebra of Signature will be covered in the next article of this project. Here we only note
that quadratic forms (i.e., metrics) of type (52), or

ds2 = dx§ + dx? + dxZ + dx? (57)

originate from the Pythagorean theorem c? = a? + b?, the proof of which in about 520 BC, brought about the
greatest revolution in the consciousness of mankind.

6 Spectra-stignature analysis
As an example, we use the Algebra of Stignatures to expand the possibilities of spectral analysis.
Let’s recall the well-known in quantum physics procedure for the transition from the coordinate representation to

the momentum one. Let the probability distribution density of the location of an elementary particle be given as
a function of space and time p(ct,Xx,y,z). This function is represented as a product of two amplitudes:
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p(ct,x,y,z) = @(ct,x,y,2z) p(ct,x,y,2). (58)

Next, two Fourier transforms are performed
Yooy P2) = [ bt vy, 2) explif (ct —x =y —2)}d stignature {+ -~ -}, (59)

Y * (Det» Pxr Py, Pz) = ffooo ¢(ct,x,y,z) exp{i % (—ct+x+y+2)}dR stignature {— + + +}, (60)

where p = 271/ is the generalized frequency; A is the wavelength; 77 is the coefficient of proportionality (in
quantum mechanics, 77 = /1 is the reduced Planck constant); dQ = dctdxdydz is an elementary 4-dimensional
volume.

The momentum (i.e., spectral) representation of the function p(ct,X,y,z) is obtained as a result of the product of
two probability amplitudes (59) and (60)

G(Dct) Dxr Py Dz) = W Octs Pxor Pys Pz) - W * (Octs Pxo» Pys Pz)- (61)

By analogy with the procedure (59) - (60), we formulate the basics of the spectral signature analysis. We
represent the function p(ct,x,y,z) as a product of not two, but 8 "amplitudes"

8
p(ct,x,y,z) = @,(ct,x,y,z) p,(ct, x,y,2) p3(ct,x,y,z) X .. X @g(ct,x,y,z) = ¢r(ct,x,y,2).
k=1

Instead of the imaginary unit /, which was used in the integrals (59) and (60), we introduce into consideration
eight objects & (where r = 1, 2, 3, ..., 8) satisfying the anticommutative relations of the Clifford algebra:

nG+ &dn=0 for m#k, {nin=1, (63)

or Zma( + 5(4777 = 25km, (64)

where Okm is the Kronecker symbol (Skm= 0 for m= k and Okm= 1 for m = k).

These requirements are met, for example, by a set of 8x8 matrices of the type
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100000000 010000 0 0
01000O0GO0O O 100 000 0 0
001000GO0O O 000 -100 0 0
0 0O0O1 00 OO 0 01 00O 0 0
=00 0001000 79 000 0-10 0 -
0 00O O0O1O00O0 0 00 0 1 0 0 O
0 000OGOT1O0 000 0O0O0 01
0000OGOT 0?1 0 00 00 0 -10
0 0 0 0 1000
000 10000
6 0 100 0 0 0 0 0 0 0 0100
o 10000 0 0 0 0 0 0 0010
42_10000000 §5200000001§:
=10 00 00 0 0 -1 -1 0 0 0 00O0O 6
000 00O 1 O 0 -1 0 0 0O0OTO
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Let's perform eight "color" Fourier transforms:

Y1 Pt P Py D) = [, $1(ct, %, 7, 2) exp($y % (ct +x+y+2)}da,
Y2 (Pet P Py P2) = [, $(ct, x,,2) exp{S, % (mct —x —y+2)}da,
Y3 Pets D Dy P2) = [, a(ct, 2,9, 2) exp{ G (ct —x — y + 2)}d2,
Ya (Do P Py 12) = |, da(ct .y, 2) exp{ Ly (—ct = x +y = 2)}d0,
s Bets D Dy P2) = [, s (ct, 0., 2) exp{ds L (ct +x — y — 2)}d0,
Y6 (Dets D Dy P2) = J_, (e, 2,9, 2) exp{ G (—ct +x =y = 2)}d2,
Y7 Pets D Dy P2) = [, 7 (ct,0,,2) exp{§ L (ct = x +y = 2)}d0,
Yo (Dot D Dy P2) = [, Pa(ct, 2,3, 2) exp{ G (—ct +x +y + 2)}d2,
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where the objects ¢, (60) perform the function of Clifford imaginary units.

We also find eight complex-conjugate Fourier images with opposite stignatures:
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Stignature
1 * (Dees o Pyr P2) = [_ P1(ct, x,y, 2) exp{ ¢y % (—ct—x—-y—2)}d2, {----}
Y2 % Pees Doy P2) = [ ba(ctxy, ) exp{ S (c+x+y —2)}d0,  {+++-}

Y3 * (Pee, P Py ) = [y b3 (et 2.y, 2) exp{ o L (—ct + x +y = 2)}d0,  {=++-}
Yot Pees PPy P2) = o, dalct, 2y, 2) exp{ QT (ct +x =y +2)}d0,  {+ +—+}
s * (Pets Do Py P2) = Sy b5 (ct, X, 7, 2) exp{ s % (—ct—x+y+2)}de, {—-++}
Y * Pets Do Py P2) = S, Po(ct, X, 7, 2) exp{(as(ct —x+y+2)}de,  {+-++}
Y7 * Pets Do Py P2) = S, P (ct, %, 7, 2) exp{GS(—ct tx—y+2)}de, {-+-+}

Yo * Pees Do Py P) = [, Ba(ct,x,y, 2) expl{Get(ct —x —y = 2)}d0.  {+= ==}
{0 0 00}

(67)

The integrals of the “colored” Fourier transform (61) and (62) include 16 linear forms with matrix signatures (3).
The spectral-stignature representation of the function p(ct,X,y,z) is obtained as a result of the product of eight
corresponding pairs of "color" amplitudes (66) and their complex conjugate "color" amplitudes (67)

R(Dctr Pxs Py, pz) = Hi:l Vi Dctr P Py, D)WYk * Dct Pxs Dy, Dz)- (68)

The spectral-stignature Fourier analysis proposed here can be useful for the development of "zero" technologies,
such as sealing vacuum communication channels, and many other branches of science and technology.

Carthusian crucifix

The orthogonal Cartesian coordinate system is mentally connected with the crucifixion of
Jesus Christ. Modern science was created by the universities of medieval Europe, which p
looked at the world around them through a crosshair with a suffering Savior. Also, the signs
of stignatures from matrix (3) characterize the directions of the axes of the multidimensional
crucifixion and are associated with the Stigmata (Greek oTiypatog - signs, marks, ulcers,
wounds) on the head, hands and feet of the crucified Messiah.

CONCLUSIONS

This work is the first of a series of articles under the general title "Geometrized vacuum physics from the standpoint
of the Algebra of Signatures", where, as a result, based on the study of vacuum properties, it is assumed:

- build a multilayer and multilevel cosmological model with the development of ideas about the nature of all
known force interactions, including gravity;

- present metric-dynamic models of all elementary particles and quarks that are part of the Standard Model
(with the exception of the Higgs boson);

- develop a theoretical foundation for the development of "zero" (i.e., vacuum) technologies, including vacuum
ethics, aesthetics and energy.

This article proposes to explore a local area of ideal vacuum (or "vacuum", i.e. void) by probing it with light rays
with a monochromatic wavelength A, from three mutually perpendicular directions. As a result, a 3-dimensional
light cubic lattice is formed in the "vacuum", which is called the Amsvacuum (or 3D landscape) with the edge
length of the cubic cell &nn ~ 100 Amn» (see Fig. 1 and 2). If we similarly probe the same volume of vacuum with
monochromatic light rays with other wavelengths Am+«n+, then we get an infinite number of A, vacuums nested
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into each other like nesting dolls (see Fig. 2). Such an infinite hierarchical discrete sequence of light
3Dmlandscapes is called a longitudinal bundle of a 3-dimensional volume of "vacuum" (emptiness).

The study of the geometric features of one ideal cubic cell of any of the A, ,-vacuums led to the development of
the Algebra of Stignature. An analysis of the properties of the matrix of stignatures (3) showed that the Algebra
of Stignatures is a unique mathematical and logical apparatus that has its mental roots in ancient philosophical
traditions.

The foundations of the Algebra of Stignature presented in this article can be applied not only in vacuum physics
(as will be shown in the following articles of this project), but also in many other branches of knowledge, for
example, in multidimensional geometry, topology, continuum mechanics, crystallography, spatial coding theory,
algebraic genetics, relativity theory, etc. In this article, as an example, the use of the Algebra of Stignatures for
the development of stignature-spectral analysis is presented.
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