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A new conception for building a theory of space-time and physical interactions, called binary geometrophysics, is
suggested. It rests on the ideas of (i) the Fokker-Feynman direct particle interaction theory, (ii) Kaluza-Klein type
multidimensional geometric models of physical interactions and (iii) Kulakov’s theory of binary physical structures.
We describe in its frames a transition from binary systems of complex relations (a sort of binary geometries) to
conventional (unary) geometries with symmetry groups. We show that the 4-dimensional Minkowski geometry with
pairwise metric relations corresponds to binary systems of complex relations of rank (3,3). Higher ranks of binary
multidimensional systems lead to multi-point geometric constructions. A transition from rank (4,4) binary systems
of complex relations to multidimensional Kaluza-Klein theories and, in particular, to Einstein’s general relativity is

demonstrated.

1. Introduction

A foundation of theoretical physics is the theory of
space-time. All main achievements of physics of the
20th century: special relativity, general relativity and
quantum theory, are connected with changing the views
of space-time properties. Nowadays the theoretical
physicists become more and more convinced that the
real space-time geometry is physics, and the founda-
tions of physics should be described in terms of gener-
alized space-time geometry. A further progress in fun-
damental theoretical physics should be expected on
the path of one more revision of the outlook on the
essence of physical space-time.

Modern physics is built on the basis of a ready (flat
or curved) space-time as a receptacle of everything
that exists. These views are common since the epoch
of Descartes and Newton. The author is convinced
that the further development of physics and geometry
should be connected with a transition to a relational
treatment of space-time, where the latter is understood
as a system of relations between material objects. In
such a view, there is no space-time without matter.
This approach is commonly connected with the names
of G. Leibniz and E. Mach [1]. It is alternative to
the substantial view on the nature of space and time,
adhered to by W. Clifford and J. Wheeler.

A suitable basis for developing the relational space-
time conception is the theory of binary physical struc-
tures built by Yu.l. Kulakov in order to re-formulate
a number of laws of general physics [2]. This the-
ory postulates the existence of two sets of elements
and their mutual relations, satisfying certain algebraic
conditions. In Kulakov’s theory these relations are real
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numbers put into correspondence to the elements for
a single set or two different ones.

We believe that a new physical picture of the world
should rest on a system of elementary notions bor-
rowed from microworld physics, giving rise to both the
classical space-time notions and a theory of the known
fundamental physical interactions. To build such a
theory, named binary geometrophysics (BGP) [3], we
made use of complexified binary physical structures
of symmetric ranks (r,r). Only in this case it proves
to be possible to reflect the physical properties of the
microworld. Simplified mathematical models of con-
crete ranks in this theory were named binary systems
of complex relations (BISCR).

In BISCR of the first non-degenerate rank (3,3)
one can build a prototype of the 4-dimensional classi-
cal Minkowski space-time, and the 3-dimensional hy-
perbolic (Lobachevsky) geometry, interpreted in BGP
as the momentum space of a selected class of free par-
ticles. Tt is suggested to treat them as idealized (non-
interacting, first generation) massive leptons.

The present work shows that in order to obtain a
realistic theory of interacting particles it is necessary
to employ higher-rank BISCR, i.e., binary multidimen-
stonality, representing a prototype for the well-known
(unary) multidimensional Kaluza-Klein theories. The
ideas of multidimensionality form the second block of
basic principles for building BGP.

A theory of physical interactions should be built
in BGP in the spirit of direct particle interaction the-
ory (DPIT) of Fokker-Feynman type, with a difference
that both the prototype of action and the space-time
relations are now described by notions of the same
type, corresponding to inter-particle relations. The
DPIT ideas form the third block of BGP principles.
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This paper demonstrates a transition from BISCR(4,4

with the corresponding flat 3-point geometry to multi-
dimensional curved 2-point geometry used in Kaluza-
Klein theories. The curved space-time of general rela-
tivity is then to be understood as a 4-dimensional sec-
tion of a multidimensional 2-point geometry, obtained
from BISCR(4,4) by its reduction to a 4-dimensional
theory.

2. Basic concepts of binary geometro-
physics

The theory of binary systems of relations (binary
structures) has been presented in a number of our
papers [3,4]. We will recall the most necessary con-
cepts. The theory starts from a law ® for relations
U;n, between the elements of two sets i € M and
a € N. In the first set M the elements are desig-
nated by Latin indices, in the second set by Greek
ones. The rank (4,4) means that the law is written
for 4 arbitrary elements of the set M and 4 arbitrary
elements of the set N'. By the general theory, the law
of BISCR(4.4) for the elements i, k, j, s and a, (3,
v, § is written in the form

Ui Ui Uiy U

) _ Uka Uk Uky Uk 0 (1)
Uja  Ujp  Ujy  Ujs
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It is easily shown that this law is satisfied identically if
each element is characterized by three complex num-
bers (i — it, 2, 3, a — o', % a?), so that a

binary relation is expressed in the form
Uiq = itat +i%a? 4+ i3a’. (2)

This is actually a scalar product of two vectors in a
3-dimensional complex space.

The BISCR(4,4) theory may be understood as a
sort of multidimensional generalization of the rank
(3,3) BISCR, responsible for the observed classical 4-
dimensionality [5]. Recall that the BISCR(3,3) law is
written in a form similar to (1) but for two triads of
elements from different sets,

Uiee  Uip  Ujy
)= Uka Urg Ury | =0, (3)
Uja  Ujs  Ujy

@(uia, ..

when the elements are characterized by only two com-
plex parameters and their binary relation has the form

Ui = itat + 202, (4)

In such a theory, of key significance is the so-called
fundamental 2 x 2 relation
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) put into correspondence to two pairs of unlike ele-

ments. Linear transformations of elements
*
i =C5"; /7 =C5a”, (s,r=1,2) (6)

with complex coeflicients C}, leaving invariant sepa-
rate determinants on the right-hand side of (5), form
the SL(2,C) group, while the relation (5) itself may
be presented in terms of the quadratic form

Bﬂ =Py — P — P53 — D5 = P’ (7)
where 7, is the metric tensor of the 4-dimensional
Minkowski space-time, p, are the components of a 4-
vector formed by the parameters of the two pairs of
elements: i, k, a, 3. If the elements ¢, a and k,
are described by complex-conjugate parameters, then
the vector p,, is real.

Similar considerations for BISCR(4,4) single out
the SL(3,C) transformation group. The parameters
of elements allow one to build a real 9-dimensional
vector. Singling out of the SL(2,C) transformation
group corresponds to a reduction of the BISCR(4,4)
theory to the BISCR(3,3) theory, just as multidi-
mensional Kaluza-Klein-like models are reduced to
4-dimensional general relativity with additional fields
of geometric origin. As is well-known, the latter are
described by additional components of the multidi-
mensional metric tensor G, , G, etc. In the present
context one should act in a similar way: build the 4-
dimensional vectors from parameters with the indices
1 and 2 and, using the additional parameters, define
the particle charges [4,6].

It is assumed in binary geometrophysics that the
BISCR(3,3) model describes idealized (non-interacting)
leptons: two pairs of elements from different sets de-
scribe massive leptons (electrons and positrons), while
the single pair of unlike elements describes the neu-
trino. Realistic, or, in other words, interacting (in
the electroweak manner) leptons are described by the
same elements but taken from the reduced BISCR(4,4)
theory (see [4]).

3. Binary systems of complex relations
and unary symmetric geometries

The experience of work in Einstein’s general relativ-
ity, Kaluza-Klein theories and quantum theory shows
that there is an important part of each of these the-
ories that describes a transition from primary notions
to physically observed or interpreted quantities. In
general relativity these are the methods of describing
frames of reference, in Kaluza-Klein theories the meth-
ods of reducing multidimensional relations and quan-
tities to 4-dimensional ones, and in quantum theory
it is the transition to Hermitian operators and their
eigenvalues. A similar part is contained in binary ge-
ometrophysics. It consists in a transition from BISCR
to unary systems of real relations (USRR), leading to
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the familiar physical and geometric meaning of the
concepts used.

This is achieved by uniting pairs or greater num-
bers of elements from the two different sets of BISCR
to form a certain new structure able to play the role
of an element of a unary system of real relations. The
USRR relations are built from binary relations of the
original BISCR. As a rule, one “glues” the elements
of the two sets with complex-conjugate parameters.
The general theory of USRR on a single set of ele-
ments, under the name of physical structures theory,
was built in the papers by Yu.l. Kulakov, G.G. Mi-
khailichenko [7] and V.Kh. Lev [8]. It was shown
that such structures correspond to the known types
of geometries with symmetry groups. Laws of certain
ranks, like the BISCR laws presented in (1) and (2),
are written for such structures. Thus, it turns out
that the 4-dimensional Minkowski space-time geome-
try is described by a rank 6 USRR. Its law is written
as the vanishing of the Cayley-Menger determinant for
six points:

0 1 1 1 1 1 1
0  aix ay Qs Gy Gim
a0 ag;  aks  Ag Agm

1
1
o = 1 Qjq ajk 0 Ajs 51 Qjm = 0,(8)
1 Qg Gsk Qgj 0 Qsl Qsm,
1 ay an ay as 0 ap
1 Qmi  Amk  Amj Ams Aml 0

with pairwise relations presented in the form

3
aix = 83 = (2 — 2)? Zx—xk . (9)
=1

Here 2! and z), are the coordinates of points (events)
in the 4-dimensional space-time. Refs. [2,3] and a
number of others contain the laws for other possible
geometries. It was shown, in particular, that, for rank
5, there are 10 and only 10 possible 3-dimensional ge-
ometries. The geometry dimension n and the real
structure rank r are connected by the relation n =
r — 2. Among them there are the Euclidean, pseudo-
Euclidean and Lobachevsky geometries, that of Rie-
mann (of constant positive curvature), the symplectic
one and some others.

It turns out that the 4-dimensional Minkowski
space-time can be obtained from BISCR(3,3). Be-
sides, one can simultaneously obtain the 3-dimensional
Lobachevsky geometry [9], interpreted in BGP as the
momentum space for massive leptons.

Just as was done for BISCR(3,3), one can pass
to USRR from BISCR of rank (4,4) and higher. It
then turns out that the resulting geometric construc-
tions have not only a higher dimension (in a certain
generalized sense), but also other definitions of mea-
sure. The conventional (quadratic) metric relations
turn out to be inherent to only the rank (3,3) BISCR.
The rank (4,4) BISCR yields three-point geometries,
i.e., such that a metric is specified for three points.

BISCR(5,5) models lead to 4-point geometries, etc. It
should be noted that, apart from BGP, multi-point
geometries were considered by V.Ya. Skorobogat’ko
[10]. One can write down for such multi-point ge-
ometries some laws in the spirit of Kulakov’s theory of
real physical structures. However, unlike the conven-
tional geometries with quadratically defined measures,
such laws are written using, instead of square, cubic
and other spatial determinants. There is a sufficiently
well-defined theory of such determinants [11] but it has
practically not been used in theoretical physics. In our
papers such laws were written and a specific form of
metric, generalizing the Minkowski space-time metric,
has been introduced [12].

4. The basic 4 x4 relation and averaging
over reference elements

So far we discussed unary geometries possessing sym-
metries: the Minkowski space-time, the Lobachevsky
geometry and multi-point analogues of these and other
geometries with groups of motions. However, in binary
geometrophysics a curved, Riemannian type space-time
geometry can be obtained as well. This is carried out
using some rather natural principles.

Principle 1. Since Riemannian geometry, being a
basis for general relativity and the Kaluza-Klein theo-
ries, is a unary geometry with pairwise real relations,
whereas BISCR(4,4) yields 3-point geometries, a tran-
sition from a three-point metric to a two-point one is
performed by summing the three-point relations with
two selected “points” over all third “points”. The latter
can be symbolically presented as follows:

a(1,1) = Za(L 1,2), (10)

2

where the left-hand side is the pairwise relation be-
tween the selected “points” 1 and 1’ and the right-
hand side is a sum of triple relations over all third
points designated symbolically by the digit 2 (as the
second particles).

Principle 2. We will choose the original triple rela-
tions in the form of expressions which are, first, built
symmetrically from the parameters of the two tetrads
of elements describing two massive particles (a pair
of leptons in the BISCR(4,4) model) and, second, in-
variant with respect to the SL(3,C) transformation
group, characteristic of the BISCR(4,4) model. Such
properties are possessed by the basic 4 x 4 relation,
written in terms of the bordered determinant of pair-
wise relations
05575 Ui U3 Uiy Ui
{ ks } =— Uk Uky ks |, - (11)
Uja  Ujs  Ujy  Ujs
Usaq Usg Usy Uss
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where the elements 7, k, o and ( correspond to a se-
lected particle (1), while j, s, v and ¢ define the sec-
ond particle (2). Evidently, this expression is written
in the form of a set of 16 fundamental 3 x 3 relations,
invariant with respect to the group SL(3,C).

Principle 3. To pass to classical concepts it is neces-
sary to carry out an averaging over the full set of basic
elements forming a classical macro-instrument (a clas-
sical observer). It should be stressed that until now
the parameters of elements had only the meaning of
relations to elements of a reference set. That might be
just a separate particle.

The averaging over the full set of basic elements
includes the following main procedures:

(a) Summing over the third elements of the basis, in-
terpretable in the spirit of Mach’s principle, since the
third parameters of elements are treated as certain ef-
fective relations to all particles of the world. That
means in practice that an SL(2,C) transformation
subgroup, concerning solely the parameters labelled
1 and 2, is singled out. The third parameter remains
invariant. As a result, the basic 4 x 4 relation (11)
is represented as a sum of 36 Lorentz-invariant sum-

mands of the form [aw] . (5(5 ; here square brack-
ij

ks
ets enclose the fundamental 2 x 2 relation (5), while
parantheses denote the combination of third parame-
ters

(1) = 0=y - ), (12)

ks

(b) Summing over all different systems of relations
characterized by different non-degenerate parameter
values (with the indices 1 and 2). This is expressed,
in particular, in integration over exchange momenta of
interacting particles (“intermediate boson” momenta).

Principle 4. To pass over to classical concepts one
should postulate that both the selected “particle” and
the surrounding ones (2) are macro-objects. That
means, in particular, averaging over polarizations of
constituent particles. The particle momenta are de-
termined by parameters labelled 1 and 2 in an am-
biguous way, up to transformations on a 3-dimensional
hypersphere. The averaging over polarizations means
integration over this hypersphere. After such an av-
eraging, survive only 6 “diagonal” summands from a
total of the above 36 Lorentz-invariant summands of
the basic 4 x 4 relation. The surviving expression is

a(l, 1,2 ,2") = L(e1, e)
=15 G+ 15 Ga)+ 1) ()
L] G+ [ () + ] (5) - an

This expression was used in Ref.[4] as an algebraic
analogue of the electroweak interaction Lagrangian for
two massive leptons.

Besides, a transition to macro-objects means that
the summands containing pseudo-vector factors (cor-
responding in standard theory to an interaction via
Z bosons), are neglected. The vector summands are
interpreted as 4-dimensional particle momenta by the
definition given in [3].

5. Basic principles of transition to mul-
tidimensional Kaluza-Klein theory

Principle 5. For each of the particles two combi-
nations of additional parameters of their constituent
elements have the physical meaning of the 5th and 6th
components of the multidimensional momentum :

=

i + k> = Cip + Cir — plyy;
i® — k* = Oy — Cyp — p?g)Q
33+ 5% = Cyp + Cop — P?z)%
jg_sgchL—CQR —>p?2). (14)
Similar expressions are valid for conjugate parameters.
This principle means actually a transition to a de-
generate BISCR of rank (4,4;a) [3], such that the third
parameters are represented in the form
1 1
-3 £10. 3 _ Sle 7))
1° = —e®0;  ® = —e%, 15
7 7 (15)
where iy and «gp are new parameters with the di-
mension of momentum. Recall that in BISCR(4,4;a)
theory binary relations are presented in the form

Qi = itat +i2a? + iy + ap. (16)

If the parameters with the index 3 are replaced by
those with the index 0, the arrows in (14) turn into
equality signs.

Principle 6. For interacting particles, the initial and
final state parameters are no longer connected by the
complex conjugation condition. This condition is gen-
eralized to

(1" ern) + (E1ry"err) = (p/(y — k)@= (17)
where the left-hand side is the complex expression
built for an interacting particle by the conventional
rules; in the right-hand side, p’ 71) is the final momen-
tum of the first particle, k* is the transition momen-

tum from the second particle, and the real quantity ¢
describes the initial and final state phases.

Principle 7. The phases of the exponential sum-
mands introduced in (17) are expressed in terms of the
4-momenta and the classical space-time coordinates.
For final states the factor is

asa ﬁs ~ e“ﬁ/l = eXp[%pl(l)uzzllL)} (18)

where s = 1,2; x'ﬁ) are the final values of the parti-

cle coordinates. For initial states the factor is written
in a similar way:

iP5 kS ~ e i = exp[— %—p(l)um‘é)], (19)
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where p(1),, and xé‘l) are the initial values of the par-
ticle momentum and coordinates.

Evidently, the product of the exponential sum-
mands in (17) may be presented in the form

eXP[%(Ph)MI(ﬁL) - p(l)#xﬁl))]

= exp[%dSl] . eXp[%kqué)]v (20)
where we have put

dS1 = Pla),dayy. 2D

In what follows we will assume that dS;7 is small and
expand the exponent in a series in dS, preserving the
zero, first and second orders:

) ) 1
exp[LdSy) ~ 1+ %ds1 ~ st (22)

The quantity dS; may be presented as dS; = mcds;
where m is the particle mass and ds; is a displace-
ment along its classical trajectory. Then the pairwise
relation (10) acquires the form

a(1,1') = a0(1,1')+$a1(1,1’)d51

m2c?

— 2—712@(1, 1)ds? + O(3). (23)

Principle 8. We postulate that the zero and first
orders in the expression (23) vanish:

ap(1,1') = 0; (24)
a(1,1) = 0, (25)

i.e., the pairwise relation a(1,1’) is in the principal ap-
proximation proportional to the squared 4-dimensional
interval along the selected particle’s “world line”:

m2c2
a(1,1) = —Wag(l,l’)ds% +0(3). (26)

This principle reduces the summed effective pairwise
relation of the selected particle, built in BISCR(4,4),
to a pairwise relation of the BISCR(3,3) theory.

Principle 9. We postulate that ds; is the parti-
cle displacement along some additional coordinate x*,
then the sum and the difference of (24) and (25) yield
two expressions. One of them, multiplied by ds?, is
to be interpreted as a squared null displacement in a
7-dimensional curved manifold. We thus arrive at 7-
optics, generalizing in a certain sense Rumer’s 5-optics
[13]. The three additional coordinates z*, z°, z°® cor-
respond to the classical action (displacement along the
particle trajectory), the particle’s electric charge (the
momentum component p® means physically the elec-
tric charge, just as it does in the Kaluza-Klein theory)
and a new parameter which characterized the inter-
action via an intermediate Z boson in the algebraic
model of electroweak interactions.

Let us write down the 7-optics condition explicitly:

Ity = Gapdzdx® =0, (27)

where the 7-dimensional metric has the form

~ 1 )
v = i Y_(pr)? exp[23 ] (28)
@)

1
Gua ~ 45 > peul ()’ + (0]
(2)

x exp{£[dSs + kx(z} + 23)]}; (29)
. 1
G,uE) =~ g Zp(Q)up?Q)
(2)
x exp{%[dSs + kx(z} + 23)]}; (30)

1
Gaa = =gk D Pl [(0]2)” + ()]
(2)

x exp{ £[dSs + kx(z7 + 23)]}; (31)
~ 1
T
(2)
X exp{%[ng + kA(x? + xﬁ‘)}}, (32)

~ 1
Gs5 = Ges = _gku (Z):Pftg)
2

x exp{#£[dSs + kx(x} + 3)]};
Gus = Gs6=0. (33)

Here the summation sign denotes summing both over
particles forming the objects under consideration and
over the macro-instrument relation systems.

6. The electromagnetic interaction

Let us single out in the metric (27) the terms describ-
ing the electromagnetic interaction:

Iy = G apdz?dz® 0, (34)

where A,B = 0,1,2,3,5. Bearing in mind that the
metric component G, , is, just as in the Kaluza-Klein
theory, proportional to the electromagnetic vector po-
tential, it is natural to put

1 . ;
Sk (0 (o)+0)) exp{f [dSa+hx (27 +23)]} = €(35)
(2)

where |e| < 1. This corresponds to the Lorentz condi-
tion, well-known in electrodynamics. So one can write

. 1 ,
Grs=— 6 (e—kuk") Z exp{  [dSa+kx (27 +23)]}.(36)
(2

As known from the modern formulation of the
Kaluza-Klein theory in 5 dimensions [14], two pro-
cedures are necessary for identifying the multidimen-
sional metric components with physical quantities: (1)
a conformal transformation of the original metric and
(2) a (1+4) splitting procedure. Let us choose the
following conformal factor:

1 2i
F =56~ kuk") exp{gkw?} > )’ (37)
®)



Binary Geometrophysics: Space-Time, Gravitation

189

so that éAB =FGugB.

The (1+4) splitting procedure should be performed
with the metric G4p. Let us use to this end the
monad method in a gauge similar to the chronometric
gauge in 4-dimensional general relativity (see Ref.[15]).
Using standard formulas, we obtain:

A Gon 1
) _
VG 2, /5 (05)?

exp{#[dSs + kx(x3 — 21)]}
XY p@yubiy — o ;

(38)
@)

y 1 1

G = =5 \ v — =753

= i (v Ty

exp{L[dSy + k(x5 — 27)]}
h e_kak(f ! ) (39)

X Zp(Q)up@)y

Recall that the procedure of averaging over refer-
ence elements forming a classical macro-instrument,
corresponds to using a set of frames of reference, i.e.,
n (38) and (39) one has to perform an integration
in d*k. Besides, one should take into account that
p?Q) corresponds to a charge of the object (2). As
a result, (39) becomes the well-known relation for the
electromagnetic vector potential at the charge (1) loca-
tion point due to other ambient charges in the Fokker-
Feynman direct particle interaction theory:

H=>" / J@u0(s3(1,2))ds2. (40)
@)

In the present case, instead of the § function, we ob-
tain the singular function

D;‘(.TQ — 5(,‘1)

1 /eXp{,f;kA(xé — 1)}

— 4 41
(2m)* koko — € 4k, (41)

connected with the § function in a known way. The
small quantity € determines herewith the integration
contour.

7. The gravitational interaction

Let us consider separately the summands describing
the gravitational interaction. To do that we neglect
the electromagnetic interaction and write down the 5-
dimensional metric with z* playing the role of the 5th
coordinate:

dIfy) = Gapda’dx® # 0. (42)

Let us perform a conformal transformation with the
conformal factor found earlier from the form of the
(55 component:

L= kohT) o) (43)
(2)

F, =

We further perform a (144) splitting of the 5-dimensi-
onal metric by the prescriptions of the monad method
in the chronometric type gauge. As there are off-
diagonal metric components Gy, the physically in-
terpretable 4-dimensional metric takes the form

_ = exp[Fhaat}]
Guw =2 ¢ — ko ko

y (n,w ; % ;Kp?m)? +(p%)?)
2 2

X PeyuP2)v (44)

exp|fka(25 — 3??))

€ — kﬁkﬁ

Here out of the parantheses is the expression contain-
ing information on the position of a selected object
(particle) relative to the origin of the effective frame
of reference, while inside the parantheses there are the
Minkowski metric components and the contributions
to the metric from all other particles of the world.
It is natural to assume that the metric of the Ein-
stein general relativity coincides with the expression
in the parantheses. Recalling that the summation sign
includes averaging over all BISCR reference elements
which form a macro-instrument, we arrive at the 4-
dimensional metric

c )
8 (5,))? Z (bfa)’]

exp[i[kx(w‘ —a1)]
xp(z)up(z)y/ he—k:k;a ! d*k, (45)

Juv = nm/

where C' is some dimensional coefficient.

Note that this expression corresponds to a repre-
sentation often used in general relativity, namely, that
of a Riemannian metric as the Minkowski metric plus
small corrections:

Guv = Nuv + huy7 (46)

where the quantities h,, are quadratic in the 4-di-
mensional velocities of the sources, e.g., for dust-like
matter they are proportional to the components of the
energy-momentum tensor.

It should be also noted that in direct gravitational
interaction theory, taken in its main approximation in
the gravitational constant, one also obtains an effec-
tive Riemannian metric of the form (44), where h,,
contains componentwise integration of the sources’
energy-momentum tensor.

It is not difficult to unify the formulas of the last
two sections, that results in a unified 6-dimensional
theory of gravi-electromagnetic interactions. To do
that, it is necessary to use a (1+1+4) splitting in the
frames of the diadic method in a double chronomet-
ric gauge [15]. Then the curved 4-dimensional metric
components will contain contributions from the elec-
tromagnetic terms.
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8. Conclusion

1. The proposed theory may be treated as a gen-
eralization and development of the action-at-a-dis-
tance conception in physics, in particular, the Fokker-
Feynman direct particle interaction theory. In the
present approach, however, the distant action idea is
extended to include the space-time concepts, while the
previous studies of this kind assumed the space-time
to be specified a priori

2. The present approach sheds some light on the
essence of additional dimensions in Kaluza-Klein type
multidimensional theories. They turn out to be stipu-
lated by additional parameters of binary complex re-
lation systems of ranks greater than (3,3).

3. The theory presented has provided a further de-
velopment to the idea contained in Rumer’s 5-optics,
where it was suggested to use the classical action as
the fifth coordinate. (Note that the squared inter-
val of a 4-dimensional Riemannian space-time can be
viewed as a 5-optics condition.) It then turns out,
however, that Rumer’s 5-optics is unsuitable for de-
scribing the electromagnetic interaction: one more di-
mension is necessary for that purpose. On the other
hand, the 2* coordinate was not so far considered in
conventional Kaluza-Klein theory and the argument
started from the curved metric components G ac-
tually already obtained with its aid.
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4. The theory suggested solves the enigma which ham-
pered for long the perception of the 5th dimension,
namely, the essence of the G55 component. Different
hypotheses were discussed in this respect, such as an
additional scalar field of geometric origin, variations of
physical constants, etc. In the present approach Gps
plays a key role in the whole physics: it determines
the denominators of the singular functions contained
in the definition of intermediate bosons, the interac-
tion carriers.

5. The present approach has clearly revealed the ideas
commonly connected with Mach’s principle in its wide
meaning, i.e., the influence of the world’s global fac-
tors upon local laws and phenomena. This is indi-
cated by many aspects of the present approach: the
additional parameters interpretation, the definition of
the Riemannian metric, the meaning of the factor e
and others. It was not by chance that Einstein raised
Mach’s considerations to the rank of a principle in de-
termining the curved space-time metric [17].

6. It is important to stress that the metric (grav-
itational interaction) definition contains a significant
contribution from the 6th component of the multidi-
mensional momentum p®, determining the interaction
of leptons with Z bosons in the algebraic model of
electroweak interactions [4].

7. To conclude, the present paper has considered
a transition from binary geometrophysics to multidi-
mensional geometric models of physical interactions

in the frames of the rank (4,4) BISCR. In higher
rank theories, able to describe baryons, the treatment
should remain essentially the same, just the formulas
will be more cumbersome in appearance.
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