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Herein we study how the Hyperbolic Law acts in the Periodic Table of Elements, in
each of the four quadrants of the plane “molecular mass X — contents of element Y ”.
It is shown that the symmetry of the equation Y =K=X is permitted only in the 1st and
2nd quadrants. The negative numerical values on the X-axis, and also K< 0, testify
that the 2nd quadrant should contain the elements and compounds of anti-substances.

1 Introduction

As can be seen in [1–4], our method has produced hyperbolas
located in the first quadrant. At the same time, their second
branches have not been investigated from the point of view of
the hyperbolic law in the Periodic Table of Elements.

Its essence is reflected in the fact that in any chemical
compound with molecular massX referred to one gram-atom
of a defined element K, its maintenance Y represents the
equilateral hyperbola Y =K=X whose top is located on the
valid axis located in a corner at 45 degrees with respect to the
abscissa in the positive direction.

2 Mathematical substantiation. A principle of sym-
metry

For any element K> 0 there is only one hyperbola consist-
ing of two branches (in the first and the third quadrants). Hy-
perbolas with various values K cannot be imposed against
each other. At each point of a hyperbola, there are coordi-
nates according to the equationXY =K whereX and Y can
have not only positive values, but also negative values. If we
identify the set of hyperbolas at various values K, they can
wholly fill the area of the rectangular corner XOY (the first
quadrant). In mathematics, the two branches of an equilat-
eral hyperbola are symmetric with respect to each other. The
valid axis passes through the tops located in the first and third
quadrants, and also through the center of symmetry. The nor-
mal to it is an imaginary axis, and also an axis of symmetry
around which it is possible to combine both quadrants.

3 The comparative analysis of equilateral hyperbolas in
the first and third quadrants

Let’s consider the hyperbolas of Beryllium, Chromium, Mer-
cury, and the last element identified by us, which we shall
call 155 and which is represented in Fig. 1. Apparently, the
ordinate of the curves is equal to unity, while the abscissa is
600. The tops of the curves are on the valid axis which is
perpendicular to the imaginary axis, while their curvature de-
creases with the growth of molecular mass. These properties
have been considered in detail in our previous works for the
first quadrant, in which Y =K=X (where X > 0, Y > 0).

If these hyperbolas are constructed in the coordinates
X < 0, Y < 0, (at K> 0), they will take the place of the sec-
ond branches and settle down in the third quadrant. Hence,
the properties of these equilateral hyperbolas, proceeding
from mathematical concepts, except for one, can be com-
pletely found. It is impossible to combine these curves in
two quadrants as the axes X and Y have different names and,
accordingly, we see that the scales are caused by chemical
conditions.

This discrepancy can be excluded if we take advantage
of the factor of scaling M = 20.2895 described in a previ-
ous work [1]. In a Fig. 2 the same hyperbolas in the coor-
dinates transformed by means of M are shown: X 0=X=M ,
Y 0=YM . Apparently, the form and properties of the hyper-
bolas after transformation remain unchanged and prove the
mathematical principles.

If now around an imaginary axis we make the third and
the first quadrants overlap, it is possible to see that there is
nearly full concurrence among the curves and valid axes
(Fig. 3). However, there is some increase in the ordinates be-
cause the abscissa in Fig. 2 possesses a slightly higher value
than that of the ordinate, which is easy to notice from the po-
sition of circles designating the second branches. It has no
basic value since the initial scales of the coordinate axes are
naturally various upon their schematic construction. There-
fore, the corner of the valid axis seems to be less than 45
degrees though its equation is given by the equality Y =X .
This fact is due to the scale of coordinate axes only. At iden-
tical values of X and Y , the tangent of the corner of an incli-
nation of the valid axis of an equilateral hyperbola is equal to
1, while, at the same time, its top is defined as a root square
of K and corresponds to the equality X0 =Y0.

It is necessary to note also that all the established laws
apply extensively to adjacent hyperbolas of the kind given by
Y = 1�KX [2].

4 Discussion of results

On the basis of our results, it is possible to draw a conclu-
sion that the properties of hyperbolas described by K =XY ,
which is in first quadrant, prove to be true. The same holds for
those in the third quadrant, where K = (�X)(�Y ). Hence,

Albert Khazan. Introducing the Table of the Elements of Anti-Substance, and the Theoretical Grounds to It 19



Volume 2 PROGRESS IN PHYSICS April, 2009

Fig. 1: Dependence of the contents of Be, Cr, Hg, No. 155 from molecular mass of the compounds.

Fig. 2: Dependence of the contents of Be, Cr, Hg, No. 155 from molecular mass of the compounds, using the scaling coefficient M .
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Fig. 3: The scale of the axes X and Y are numerically like each other, while the divisions of the scales are different. So, if a division is
3.075 in the axis X , while it is 1.75 in the axis Y . Under 60, the corner of the real axis gives 45�.

Fig. 4: Dependence of the contents of Be, Cr, Hg, No. 155 from molecular mass of the compounds in the 2nd and 4th quadrants.
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Fig. 5: Dependence of the contents of Be, Cr, Hg, No. 155 from molecular mass of the compounds in the 1st and 2nd quadrants.

Table 1: Eight periods of the Table of Substance and Anti-Substance.
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the action of the Hyperbolic Law covers also an area of neg-
ative values of coordinate axes covering 155.

We recall the construction of hyperbolas atK< 0 (Fig. 4).
Therefore, it has been established that in the second and the
fourth quadrants of the hyperbolas, the same laws hold, which
have also been established by us for the first and the third
quadrants. It is caused by the fact that the equilateral hy-
perbolas have equal parameters on the module, but opposite
in sign, namely, they are mutually interfaced and so possess
identical properties. Therefore, proceeding from the chemi-
cal concepts, they can be symmetric only after changing the
scale of the axes X , Y . Thus, referring to their congruence,
unlike other mathematical conditions: curves coincide in the
field of action of the factor M . Outside, its one hyperbola is
generated as the abscissa increases, while the second corre-
sponds to the increase in ordinate, not changing the direction
of a curve. As it has appeared, absolute symmetry is available
only on the axes X and Y .

Because in the third and fourth quadrants, a negative ordi-
nate (a degree of transformation of a substance) cannot occur
in Nature, we shall consider only quadrants 1 and 2.

From Fig. 5 it is seen that for K> 0 and K < 0 the
congruence of hyperbolas and their valid axes are imposed
against each other.

Corresponding to such symmetry, there is a question
about the observation of chemical conditions. In the first
quadrant, they have been considered in detail and do not cause
doubts. In the second case (atK < 0) the abscissa is negative,
and the ordinate is positive. Here the degree of transforma-
tion Y defined as the mass of an element (of one gram-atom),
with respect to the corresponding molecular mass, is given
by Y =K=(�X), or, in other words, K = (�X)Y . From the
point of view of mathematics, this result is fair. At the same
time, physicists are in need of further necessary elaboration
from the point of view of chemistry.

5 Substances and anti-substances

It is known that a Substance consists of atoms containing pro-
tons, neutrons, and electrons. An Anti-Substance differs only
by the prefix “anti”. In terms of chemical condition, all sub-
stances are divided into simple and complex (chemical com-
pounds). They can be organic and inorganic.

As the Hyperbolic Law in the Periodic Table has been
proved for hyperbolas of the first quadrant, there arises an
idea to apply it also to the second quadrant. As the basis
for this purpose, the quadrants are symmetric and the main-
tenance of elements in connection (Y ) has a positive value.
The difference consists only in those abscissas with opposite
signs. But it is possible only when the molecular mass of a
chemical compound has a minus sign. If, in the first quadrant,
we arrange all possible hyperbolas around 155 inclusively,
nothing prevents us from making the same apply to the sec-
ond quadrant. Hence, in it there are substances with a minus

sign, i.e., anti-substances constructed of anti-particles (sim-
ilar to the substances in the first quadrant). With respect to
mass, they are similar to a proton, neutron and, electron, only
with an opposite (minus) sign.

From this it follows that it is possible to construct Ta-
ble 1 (similar to the Periodic Table [3]) for the elements of
anti-substances. For example, the known synthesized ele-
ments (their hyperbolas are more exact): anti-hydrogen, anti-
deuterium, and anti-helium occupy symmetric places in both
quadrants.

6 Conclusions

On the basis of symmetry with application of the Hyperbolic
Law in the Periodic Table of Elements, the existence of anti-
substances has been indirectly proved. As well, the construc-
tion of the various hyperbolas in the second quadrant and in
the Table has been shown to be similar to that of the Periodic
Table of Substances. It is clear that the third and fourth quad-
rants cannot be (directly) applied to calculation in the field of
chemistry because the negative degree of transformation of
substances does not exist.

Hence, it is now possible to draw a conclusion that the
Hyperbolic Law established by us in the Periodic Table of
Elements is generally true for the characteristics of not only
substances, but also those of anti-substances. It also allows
us to calculate all nuclear masses up to the last element (anti-
element).
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