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THE EQUATIONS OF THE GRAVITATIONAL FIELD

A. Einstein

Published as Die Feldgleichungen ger Gravitation. Sitzungsber. preuss. Akad. Wiss., 1915, 48, 2, 844{847

The correct equation of gravitation with the tensor T�� � 1=2g��T occurs for the �rst time in this work. The
introduce of the second term has liberated, at last, Einstein from necessity to impose on the tensor T�� requirement
T = 0. It �nished the creating the General Theory of Relativity.

I have speci�ed in two recently appeared a brief ar-
ticle, which way it is possible to derive the equations
of the gravitational �eld accordance to a postulate of
the general theory of relativity, i.e. covariant in a gen-
eral view in relation to any replacement the space-time
variables.

The course of enunciating was the following. First
of all I have found the equations, which contained the
theory of Newton as approach and were covariant in
relation to arbitrary transformations with the determi-
nant is equal to 1. From here I have found, that these
equations is generally covariant, if the scalar (track) of
the tensor of energy of "substance" is equal to 0. The
frame was chosen then with the help of simple rules so
that

p�g was converted in 1, due to what the equa-
tions of the theory became considerably simpler. Thus,
as it was mentioned, to introduce the hypothesis about
to convert in a zero the track energy substance tensor
was necessary.

Lately I have come to inclining, that is possible to
manage without the guesses about a energy substance
tensor if it introduce into the �eld equations by a lit-
tle bit other way, than it was made in both my the
brief article. Thus the �eld equations for empty space,
on which I based the explanation of the Mercury per-
ihelion motion, remain constant. I shall give here the
all derivation once again not to force the reader to be
converted all time to early works.

The following covariant of the 2 rank it is possible
to derive from a well known Riemann tensor of the 4-th
rank:

Gik = Rim + Sim; (1)
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We shall receive ten generally covariant equations

of a gravitational �eld in space, where there is no "sub-
stance", if we assume that

Gim = 0: (4)

These equations are easy for establishing, if a frame
of reference to pick so that

p�g = 1. Then by virtue
of the formula (4) Sim is converted in zero and instead
of (5) is gained

Rim = �
X
l

@�lim
@xl

+
X
l�

�li��
�
ml = 0; (5)

p�g = 1: (6)

Here we have assume that

�lim = �
�

im
l

�
: (7)

These values we consider as "components" of the
gravitational �eld.

If in viewed space there is "substance", then on the
right in the equations (5) or (6) appear a tensor of en-
ergy.

Let's assume

Gim = �
�
Tim � 1

2
gimT

�
; (8)

whereX
��

g��T�� =
X
�

T �
� = T: (9)

Here T is the track of an energy "substance" tensor;
the right member of equality (2) is a tensor.

Again by usual way we shall choose a frame; thus
instead of (2) we shall receive the equivalent equations

Rim = �
X
l
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+
X
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�
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2
gimT

�
; (10)
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We shall accept, as always, that the divergency of
the energy substance tensor (in sense of an absolute
di�erential calculus) is converted in zero (the law of
the momentum and energies conservation ). At a select
of coordinates, according to (7), from here follows, that
Tim should obey

X
�

@T�
�

@x�
= �1

2

X
��

@g��

@x�
T�� ; (11)

orX
�
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�

@x�
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2

X
��

����T
�
� : (12)

The equation (10) multiply by @gim=@x� and sum
on i and on m . Then with the account (11) and cor-
relation

1

2

X
im

gim
@gim

@x�
= �@ln

p�g
@x�

= 0;

following from (7), we gain a joint conservation law for
substance and gravitational �eld asX

�

@

@x�

�
T�
� + t��

�
= 0; (13)

where t�� ("the tensor of energy" gravitational �elds) is
set by equality

t�� =
1

2
���
X
���

g������ �
X
���

g�������
�
��: (14)

The bases which have compelled me to introduce
the second term in right members of the equations (2)
and (10), for the �rst time have come to light from
the following reasons completely similar given in just
indicated place (page 785).

Let's multiply the equation (10) by gim and sum on
coe�cients i and m . Then after the prime calculations
we shall receiveX

��

@2g��

@x�@x�
� (T + t) = 0; (15)

where, according to (9), for short we have assumeX
��

g��t�� =
X
�

t�� = t: (16)

It is easy to see that our additional term gives that
the gravitational �eld and substance energy tensors en-
ter the equation (15) equally, that is not present in the
equation (21) of the mentioned work.

Further, way, indicated in quoted work, equation
(22) in same work in view of the law energy conservation
can be shown as:

@

@x�

2
4X
��

@2g��

@x�@x�
� (T + t)

3
5 = 0: (17)

Our additional term gives that these equations do
not contain any new requirements in comparison with
the equation (15), so about an energy substance tensor
is not made any guesses, except those that correspond
to the law of energy and impulse conservation.

Thus, at last, build-up of a general theory of rel-
ativity as logical circuits is completed. The postulate
of a relativity in it most general form, which deprives
of physical sense the space-time coordinates, gives with
iron necessity in the quite particular theory of gravita-
tion explaining a motion of a Mercury perihelion. To-
gether with what the general theory of relativity can not
to give us about substance of remaining natural phe-
nomena anything, that would not be already known in
a special theory of relativity. My judgement expressed
recently in this connection, was in this respect error. It
is possible through an absolute di�erential calculus to
include each physical theory compatible to the special
theory of relativity, in the plan of a general theory of
relativity, and the latter does not give any test of an
admissibility of the physical theory.

Received on December 2, 1915.
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SOLITONS OF INDUCED SCALAR FIELD

AND THEIR STABILITY

Bijan Saha1

Laboratory of Information Technologies, Joint Institute for Nuclear Research,
Dubna, 141980, Moscow reg., Russia

Received August 31, 2000

Exact particle-like static, spherically and/or cylindrically symmetric solutions to the equations of interacting scalar
and electromagnetic �eld system have been obtained. We considered Freedman-Robertson-Walker (FRW) space-time
as an external homogenous and isotropic gravitational �eld whereas the homogeneous and anisotropic Universe is
given by the G�odel model. Beside the usual solitonian solutions some special regular solutions know as droplets,
anti-droplets and bags (con�ned in �nite interval and having trivial value beyond it) have been obtained. It has been
shown that in FRW space-time equations with di�erent interaction terms may have stable solutions while within the
scope of G�odel model only the droplet-like and the hat-like con�gurations may be stable, if they are located in the
region where g00 > 0.

1. Introduction

The concept of soliton as regular localized stable solu-
tions of nonlinear di�erential equations is being wide-
ly utilized in pure science [1]. One of the �elds to
apply the soliton concept is the elementary particle
physics, where the soliton solutions of nonlinear �eld
equations are used as the simplest models of extended
particles [2, 3]. Development of general relativity (GR)
and quantum �eld theory (QFT) leads to the increas-
ing interest to study the role of gravitational �eld in
elementary particle physics. To obtain and study the
properties of regular localized solutions to the nonlinear
classical �eld equations is motivated mainly by a hope
to create a consistent, divergence-free theory. These
solutions, as was remarked by Rajaraman [4] give us
one of the ways of modeling elementary particles as ex-
tended objects with complicated spatial structure. In
such attempts it is natural to treat the �eld nonlin-
earity not only as a tool for avoiding the theoretical
di�culties (such as singularities) but also as a reec-
tion of real properties of physical system. It should be
also emphasized that the complete description of ele-
mentary particles with all their physical characteristics
(e.g., magnetic momentum) can be given only in the
framework of interacting �eld theory [5]. Let us remark
that the choice the �eld equations is one of the princi-
ple problems in nonlinear theory. At present there is no
criterion for the selection of interaction Lagrangian and
any Lorentz-invariant combination of �eld functions can
be considered as such Lagrangian.

The purpose of this paper is to present some new

1e-mail: saha@thsun1.jinr.ru,bijan@cv.jinr.ru

results (anti-droplets and hats), in addition to those
illustrated in [6] for an interacting system of scalar
and electromagnetic �elds, con�ning ourselves to stat-
ic, spherically and/or cylindrically symmetric con�g-
urations since the e�ect of gravitational �elds on the
properties of regular localized solutions signi�cantly de-
pends on the symmetry of the system.

2. Fundamental equations

So that the �eld equations possess regular solutions it is
necessary to introduce nonlinear terms, describing the
�eld interactions, in the Lagrangian. We consider the
nonlinear generalization of the theory that is related to
the introduction of direct interaction between neutral
scalar and electromagnetic �elds. The decay process
like �0 ! 2 , described by the e�ective Lagrangian [7]

Lint = '�0F��F
���;

indicates to the possibility of such generalization.
Thus we consider a system with the Lagrangian

L =
1

2
';�'

;� � 1

16�
F��F

��	('); (2.1)

where 	(') is some arbitrary function characterizing
interaction between the scalar (') and electromagnetic
(F��) �elds takes the form

	(') = 1 + ��('):

As is seen, for � = 0, 	(') � 1 and we have the sys-
tem with minimal coupling. Note that the Lagrangian
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(2.1) describes the system of �elds with positive de�-
nite energy if 	(') � 0. This kind of interaction has
been thoroughly discussed in [8].

Let us write the scalar and the electromagnetic �eld
equations corresponding to the Lagrangian (2.1)

1p�g
@

@x�

�p�gg�� @'

@x�

�
+

1

16�
F��F

��	' = 0;(2.2)

1p�g
@

@x�

�p�gF ��	(')

�
= 0; (2.3)

where 	' = @	=@' .
The corresponding energy-momentum tensor reads

T �
� = ';�'

;� � 1

4�
F��F

��	(') � ��� L: (2.4)

3. Spherically symmetric
con�gurations

3.1. Solutions in FRW Universe

As an external homogenous and isotropic gravitational
�eld we choose the FRW space-time. This Universe is
very important as the corresponding cosmological mod-
els coincides with observation. The interval in the FRW
Universe in general takes the form [9, 10]

ds2 = dt2�R2(t)

�
dr2

1� kr2
+r2

�
d#2+sin2#d�2

	�
:(3.1)

Here R(t) de�nes the size of the Universe, and k takes
the values 0 and �1. We consider the simple most case
putting R(t) = R = constant, which corresponds to
the static FRW Universe. In static case k = 0 corre-
sponds to usual Minkowski space, k = +1 describes the
close Einstein Universe [11] and k = �1 corresponds
to the space-time with hyperbolic spatial cross-section.
Note that the velocity of light c has been taken to be
unity.

As was mentioned earlier, we seek the static, spher-
ically symmetric solutions to the equations (2.2) and
(2.3). To this end we assume that the scalar �eld is
the function of r only, i.e. ' = '(r) and the elec-
tromagnetic �eld possesses only one component F10 =
@A0=@r = A0 .

Under the assumption made above, the solution to
the equation (2.3) reads

F 01 = �qP (')

p
1� kr2

R3r2
; (3.2)

where �q is the constant of integration and P (') =
1=	('):

Putting (3.2) into (2.2) for the scalar �eld we obtain
the equation with "induced nonlinearity" [12, 13]

(1� kr2)'00 +
2� 3kr2

r
'0 � 2q2

R2r4
P' = 0; (3.3)

where we denote q2 = �q2=16� . This equation can be
written in the form

@2'

@z2
� 2q2

R2
P' = 0 (3.4)

with the �rst integral

@'

@z
=

2q

R

p
P +C0; (3.5)

where we substitute z =
p
1=r2 � k . Here C0 is the

constant of integration, which under the regularity con-
dition of T 0

0 at the center turns to be trivial, i.e., C0 =
0.

Finally we write the solution to the scalar �eld equa-
tion in quadratureZ

@'p
P

=
2q

R
(z � z0): (3.6)

In accordance with (3.2) and (3.5) from (2.4) we �nd
the density of �eld energy of the system

T 0
0 =

4q2P

R4r4
(3.7)

and total energy of the material �eld system

Ef =

Z
T 0
0

p
�3gd3x = �8�q

Z p
Pd': (3.8)

Thus, we see that the energy density T 0
0 and total en-

ergy Ef of the con�gurations obtained do not depend
on the conventional values of the parameter k . As one
sees, to write the scalar (') and vector (A) functions
as well as the energy density (T 0

0 ) and energy of the
material �elds (Ef ) explicitly, one has to give P (') in
explicit form. Here we will give a detailed analysis for
some concrete forms of P (').

Let us choose P (') in the form

P (') = P0cos
2��'

2

�
; (3.9)

with � being the interaction parameter. Inserting (3.9)
into (3.4) we get the sin-Gordon type equation [14]

@2'

@z2
+
�q2P0
4R2

sin(�') = 0 (3.10)

with the solution

'(z) =
2

�
arcsin tanh[b(z + z1)]; b =

�q
p
P0

R
(3.11)

with z1 being the constant of integration. Let us ana-
lyze the solution (3.11). It can be shown that lim

r!0
' =

�=� for all k . As one sees, the solution possesses mean-
ing only in the region where z =

p
1=r2 � k > 0. It

means, in case of k = +1 the con�guration con�nes in
the interval 0 � r � 1. Then the asymptotic behavior
of the solution (3.11) can be written as

'!
8<
:

0; k = �1; z1 = �1; r!1;
0; k = 0; z1 = 0; r!1;
0; k = +1; z1 = 0; r � 1:

(3.12)
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From (3.8) we �nd the total energy of the system Ef =
�16�qpP0=� .

For the choice of P (') in the form

P = �(a2 � '2)2 (3.13)

with � being the coupling constant and a being some
arbitrary constant, from (3.4) we obtain

4�a2'� 4�'3 +
@2'

@z2
= 0: (3.14)

The equation (3.14) can be seen as an MKdV one. In-
deed, a KdV equation

@u

@t
+ �up

@u

@x
+ �

@3u

@x3
= 0 (3.15)

can always be converted to

�Du + �
up+1

p+ 1
+ �

d2u

dz2
= 0 (3.16)

if one looks for stationary solution of the form u = u(z)
where z = x � Dt . In our particular case p = 2 and
the equation (3.14) is an MKdV one.

The scalar �eld function in this case has the form

'(z) = atanh[
p
�ab(z + z2)]; b =

2q

R
: (3.17)

Taking into account that z =
p
1=r2 � k one sees that

at the origin lim
r!0

' = a whereas at the asymptotic re-

gion for di�erent value of k we get

'!
8<
:

0; k = �1; z2 = �1; r!1;
0; k = 0; z2 = 0; r!1;
0; k = +1; z2 = 0; r � 1:

(3.18)

From (3.8) we �nd the total energy of the system to be
Ef = �16�qp�a3=3.

A speci�c type of solution to the nonlinear �eld
equations in at space-time was obtained in a series
of interesting articles [15]. These solutions are known
as droplet-like solutions or simply droplets. The distin-
guishing property of these solutions is the availability
of some sharp boundary de�ning the space domain in
which the material �eld happens to be located, i.e., the
�eld is zero beyond this area. It was found that the
solutions mentioned exist in �eld theory with speci�c
interactions that can be considered as an e�ective one,
generated by initial interactions of unknown origin. In
contrast to the widely known soliton-like solutions, with
�eld functions and energy density asymptotically tend-
ing to zero at spatial in�nity, the solutions in question
vanish at a �nite distance from the center of the sys-
tem (in the case of spherical symmetry) or from the
axis (in the case of cylindrical symmetry). Thus, there
exists a sphere or cylinder with critical radius r0 out-
side of which the �elds disappear. Therefore the �eld
con�gurations have a droplet-like structure [12, 15, 16].

Figure 1: Perspective view of interaction function P (')
providing (anti-)droplet like con�gurations for di�erent val-
ues of � . Here (and later on) the thick-line, dash-line,
dash-dot-line and thin-line correspond to the value of � =
3; 5; 7; 9 respectively

To obtain the droplet-like con�guration we choose
a very speci�c type of interaction function P (') which
has the form [17] [cf. FIG. 1]

P (') = J2�4=�
�
J2=� � 1

�2

; (3.19)

where J = �'; � = 2n + 1; n = 1; 2 � � �. Putting
(3.19) into (3.6) one gets

jJ2=� � 1j = exp
��4q�

R�
(z � z0)

�
: (3.20)

Let us consider the case when jJ2=� � 1j = 1 � J2=� .
Taking the sign in exponent to be "minus" one from
(3.20) we obtain

'(z) =
1

�

�
1� exp

�
�4q�

R�

�
z � z0

����=2
: (3.21)

Recalling that z =
p
1=r2 � k from (3.21) we see that

at r! 0 the scalar �eld ' takes the value '(0)! 1=�
and at r ! rc = 1=

p
z20 + k , the scalar �eld function

becomes trivial, i.e., '(rc) ! 0: It is obvious that for
r > rc the value of the square bracket turns out to be
negative and '(r) becomes imaginary, since � is an odd
number. Since we are interested in real ' only, without
loss of generality we may assume the value of ' to be
zero for r � rc , the matching at r = rc (i.e., z = z0 )
being smooth [cf. FIG. 2]. Note that, for k = +1, the
scalar �eld is con�ned in the region 0 � r � 1, as it was
in previous two cases. The total energy of the droplet
we obtain from (3.8) has the form

Ef =
4�q

�(� � 1)
: (3.22)
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Figure 2: Perspective view of droplet-like con�gurations

As is seen from (3.22), the value of the total energy does
not depend on the size of the droplet, it means droplets
of di�erent linear size share the same total energy.

Let us now back to (3.20) again and consider the
sign in exponent to be "plus". In this case we �nd

'(z) =
1

�

�
1� exp

�
4q�

R�

�
z � z0

����=2
: (3.23)

Contrary to the droplet this con�guration possesses
trivial value up to r = rc = 1=

p
z20 + k , then begins to

increase taking maximum value at spatial in�nity:

' =
1

�

�
1� exp

�4q�z0
R�

���=2 � 1:

Note that the total energy of the anti-droplet (3.23)
is equal to that of the droplet.

Finally we consider another very interesting case
putting

P (') =
�2

4
Q2�4=�

�
A2 � 4Q2=�

�
; (3.24)

where Q = R'=2q; � = 2n + 1; n = 1; 2 � � �.
Putting (3.24) into (3.6) one gets

'(z) =
2q

R

�
(z � a)(b� z)

��=2
; (3.25)

where we put A = b� a and 2z0 = b + a . As one sees
this con�guration is completely localized in the interval
r 2 (1=

p
b2 + k; 1=

p
a2 + k) having trivial value out of

it [cf. FIG. 3]. The total energy of this con�guration is
trivial.

3.2. Stability problem

To study the stability of the con�gurations obtained we
write the linearized equations for the radial perturba-
tions of scalar �eld assuming that

'(r; t) = '(r) + �(r; t); � � ': (3.26)

Figure 3: Perspective view of the hat-like con�gurations

Putting (3.26) into (2.2) in view of (3.3) we get the
equation for �(r; t)

��+3
_R

R
_��1� kr2

R2
�00�2� 3kr2

rR2
�0+

q2P''
R4r4

� = 0:(3.27)

The second term in (3.27) is zero since we assume the
FRW space-time to be static one putting R = constant.
Assuming that

�(r; t) � v(r)exp(�i
t); 
 = !=R (3.28)

from (3.27) we obtain

(1�kr2)v00� 2� 3kr2

r
v0+

h
!2� q2P''

R2r4

i
v = 0:(3.29)

The substitution

�(�) = r � v(r); � =
1p
k
arcsin(

p
kr) (3.30)

leads the equation (3.29) to the Liouville one [18]

��� +
�
!2 � V (')

�
� = 0;

V (') = �k + q2P''
R2�4

� p
k�

sin(
p
k�)

�4
: (3.31)

For the interaction term (3.9) we see that V (') > 0 if
and only if

tanh2b(z + z1) >
k�4R2

P0q2�2

�sin(pk�)p
k�

�4
+
1

2
: (3.32)

Thus we �nd that the equations with trigonometric
nonlinearity contain stable solutions. Given P (') in
the form (3.13) we �nd that V (') > 0 if

tanh2b(z + z2) >
k�4R2

12q2�

� sin(pk�)p
k�

�4
+
a2

3
: (3.33)
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As is seen from (3.33) the equations with polynomial
type of nonlinearity too contain some stable solutions.

For the droplet-like con�gurations, i.e., for the in-
teracting term P (') given by (3.19), it can be shown
that the potential

lim
r!0

V (')! +1; lim
r!rc

V (')! +1 (3.34)

beginning with � � 5. It means that the droplet-like
con�gurations (3.21) with � � 5 are stable for the
class of perturbation, vanishing at r = 0 and r = rc .
The same can be concluded for the solutions (3.23) and
(3.25).

4. Cylindrically symmetric
con�gurations

4.1. Solutions in G�odel Universe

In the previous section we studied the possibility of
formation of regular localized con�guration in homoge-
nous and isotropic FRW Universe. Let us now continue
our study in the homogenous but anisotropic Universe.
In particular we consider the model proposed by G�odel.
The linear element of G�odel Universe in cylindrical co-
ordinates reads [19]

ds2 = dt2 � d�2 +
1


2 [sinh
4
� � sinh2
�]d�2 �

�
p
8



sinh2
�d�dt� dz2; (4.1)

where the constant 
 is related with the angular ve-
locity ! : ! =

p
2
. This form of linear element of the

four-dimensional homogenous space S directly exhibits
its rotational symmetry, since the g�� do not depend
on � . It is easy to �nd

lim

!0

p�g = lim

!0

1

2

sinh(2
�)! �;

i.e. at !! 0 G�odel Universe transfers to the at one.
As in spherically symmetric case, here too we seek

the static solutions to the equations (2.2) and (2.3) as-
suming the scalar �eld to be the function of � only, i.e.,
' = '(�) and the electromagnetic possesses only one
component F10 = @A0=@� = A0 .

For the electromagnetic �eld in this case we �nd

F 01 = 2
DP=sinh(2
�); D = const: (4.2)

The scalar �eld equation (2.2) with regards to (4.2)
reads

@2'

@�2
+ 2
coth(2
�)

@'

@�
=

8q2
2P'

sinh2(2
�)
; (4.3)

where q2 = D2=16� . Putting y = 1
2
 ln tanh(
�) from

(4.3) one gets

@2'

@y2
� 8q2
2P' = 0 (4.4)

with the �rst integral

@'

@y
= �4q


p
P +D0: (4.5)

Here D0 is the constant of integration, which under
the regularity condition of T 0

0 at the center turns to be
trivial, i.e., D0 = 0. Finally we write the solution to
the scalar �eld equation in quadratureZ

@'p
P

= 4q
(y � y0): (4.6)

In accordance with (4.2) and (4.5) from (2.4) we �nd
the density of �eld energy and the total energy of the
system

T 0
0 =

16q2
2P

sinh2(2
�)
; (4.7)

Ef = 8�q

Z p
Pd': (4.8)

As in the previous case, to write the scalar (') and
vector (A) functions as well as the energy density (T 0

0 )
and energy of the material �elds (Ef ) explicitly, one
has to give P (') in explicit form. Here again we will
thoroughly study the solutions obtained for di�erent
concrete forms of P (').

Choosing P (') in the form (3.9), i.e.,

P (') = P0cos
2
��'
2

�
(4.9)

with � being the interaction parameter, from (4.4) we
get the sin-Gordon type equation

@2'

@y2
+ 4�q2
2P0sin(�') = 0: (4.10)

The solution to this equation can be written in the form

'(�) =
4

�

"
arctan

�
tanh
�


�0

��

� �

4

#
; (4.11)

here, � = �q
p
P0 and �0 is the constant of integra-

tion, giving the size of the system. Without losing
the generality we can choose � > 0. Then one �nds
lim
�!0

' = ��=� . For � > 0 the �eld ' steadily increas-

es up to �=� . In particular, at spatial in�nity we get
lim
�!1' = 0. In this case P ('1) = 1 which corresponds

to the exclusion of interaction at spatial in�nity. The
total energy of the system in this case coincides with
that of in FRW Universe, i.e., Ef = �16�qpP0=� .

Choosing P (') in the form (3.13), i.e.,

P = �(a2 � '2)2 (4.12)

from (4.4) we as in FRW case again obtain MKdV type
equation with the solution

'(�) = a
tanh�(
�) � 1

tanh�(
�) + 1
; � = 4aq

p
�: (4.13)



58 Bijan Saha

From (4.13) it is clear that lim
�!0

'!�a and lim
�!1'!

0 From (4.8) we �nd the total energy of the system to
be Ef = �16�qp�a3=3 as it was in FRW case.

The choice of the interaction term P (') in the form
(3.19), i.e.,

P (') = J2�4=�
�
1� J2=�

�2
; (4.14)

where J = �'; � = 2n + 1; n = 1; 2 � � �, leads to
the following expression for scalar �eld

'(�) =
1

�

�
1�

� tanh(
�)

tanh(
�0)

����=2
; � = �4�q

�
;(4.15)

where �0 is an arbitrary constant. For � > 0 the solu-
tion possesses physical meaning at � < �0 and becomes
meaningless at � > �0 . Outside the cylinder � = �0 one
can put ' � 0. This trivial solution is stitched with
the solution at � = �0 under condition '0(�0) = 0,
which ful�lls if and only if 4�jqj > � . Consequently, at
� > �0 the Lagrangian becomes physically meaningless,
however its limiting value at �! �0� 0 is equal to ze-
ro. Continuing it at � > �0 , one can consider the �eld
be totally trivial in this area. Thus we get the droplet-
like con�guration. The �eld ' steadily decreases from
'(0) = 1=� to '(�0) = 0 with '0(0) = 0 (for � � 3)
and '0(�0) = 0. The total energy of the "droplet" is
de�ned as

Ef =
4�q

�(� � 1)
; (4.16)

which remains unaltered even in at space-time (
 =
0). It means that the "droplet" does not feel G�odel
gravitational �eld. On the other hand, for � < 0 we
obtain the con�guration (anti-droplet) possessing triv-
ial value at � � �0 . Starting from � = �0 it begins to
increase and at spatial in�nity takes maximum value:
'(1) � 1=� .

Finally we consider the case providing hat-like con-
�guration. Putting

P (') =
�2

4
Q2�4=�

�
A2 � 4Q2=�

�
; (4.17)

where Q = R=4q
; � = 2n + 1; n = 1; 2 � � �. In-
serting (4.17) into (4.6) one gets

'(y) = 4q

�
(y � a)(b� y)

��=2
; (4.18)

where we put A = b� a and 2y0 = b+ a . As one sees
the con�guration is completely localized in the interval
y 2 (a; b) with trivial total energy.

4.2. Stability problem

Let us now study the stability of the con�guration ob-
tained. In doing so we consider the perturbed scalar
�eld �' = �(�; t) that leaves the cylindrical-symmetry

of the system unbroken. The linearized equation for the
perturbed scalar �eld looks

1p�g
@

@x�

�p�gg���;��+ q2

2(�g)P''� = 0: (4.19)

Since, for the case considered, g00 = (1�sinh2
�)
cosh2
� , it is

clear that the type of equation (4.19) changes on the
surface where sinh
� = 1. The Cauchi problem for
(4.19) is incorrect by Hadamard in the region, where
g00 < 0. In connection with this only the droplet-
like and hat-like solutions can be stable by Lyapunov,
if they are located in the region where g00 > 0 [12].
Assuming that

�(�; t) = v(�)exp(�i"t) (4.20)

from (4.19) we get

v00 + 2
coth(2
�)v0+

+
�1� sinh2
�

cosh2
�
"2 � 2
2q2

sinh2(2
�)
P''

�
v = 0: (4.21)

The substitution

�(�) = �(�) � v(�); (4.22)

where

� =

Z p
1� sinh2
�

cosh
�
d�;

� =
�
4sinh2
�

�
1� sinh2
�

��1=4
leads the equation for perturbed �eld to the Liouville
one

@2�

@�2
+
�
"2 � V ] � = 0: (4.23)

Here the e�ective potential V (') takes the form

V (') =

2

(1� sinh2
�)

n q2P''

2sinh2
�
+

+
(4sinh6
� � 16sinh4
� + 3sinh2
� � 1) cosh2
�

4sinh2
� (1 � sinh2
�)

o
:

For the interaction function, chosen in the form (3.19),
one �nds

P'' = �2
�2�2 � 12� + 16

�2J4=�
� 4�2 � 12� + 8

�2J2=�
+ 2

�
:

Taking into account that lim
�!0

J ! 1 and lim
�!�0

J ! 0,

it can be shown that

lim
�!0

V (')! +1 for � < 4q�;

lim
�!�0

V (')! +1 for � � 5:
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Here we used the fact that g00 > 0, i.e., sinh
� < j1j .
Thus, as in the previous case we �nd that the droplet
like con�gurations are stable for 5 � � < 4jqj� . Ana-
logically, we can conclude that the hat-like con�gura-
tions are also stable beginning with � � 5. Here it
should be emphasized that, contrary to the droplets
(anti-droplets) where � may be big enough, in case of
hat-like solutions � should be small. Otherwise ' itself
may be large. Nevertheless, one can always choose P
in such a way, e.g.,

P = (1=4)(�Q)2�4=�
�
A2 � 4(�Q)2=�

�
;

that ' takes reasonable value.

5. Conclusion

We obtained the regular particle-like solutions to the
scalar �eld equations with induced nonlinearity in ex-
ternal gravitational �elds described by Freedman-Robertson-
Walker and G�odel Universes respectively. Beside the
usual solitons, a special type of regular localized con�g-
urations, known as droplets, have been obtained. It has
been shown that the droplet-like con�gurations possess
limited energy density and �nite total energy and the
droplets of di�erent linear sizes up to the soliton share
one and the same total energy. It is noteworthy to no-
tice that in the spherically symmetrical case (i.e., in the
FRW Universe) at rc ! 1 for k = 0 droplet trans-
fers to usual solitonian solution, while for k = �1 this
is not the case. It has also been shown that in FRW
space-time equations with di�erent type of nonlinear-
ities may contain stable solutions, whereas in case of
G�odel Universe only the droplet-like and hat-like con-
�gurations may be stable. It is noteworthy to remark
that in FRW space-time with k = +1 the �eld function
is con�ned in the region 0 � r � 1 independent to the
choice of interaction function P (').
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The analysis of the characteristics of HIP #54268 phenomenon, which according to data of ESA HIPPARCOS

catalogue is a short-time non-repeated brilliance strengthening of FH Leo star, as the earliest from the known
phenomena of the gravitational microlensing.

1. Experimental Research of
Gravitational Microlenses and
Photometrical Basis of Hipparcos
Data

This paper is devoted to the analysis of photometri-
cal data of HIPPARCOS experiment with the aim of
candidate searching to the gravitational microlens.

At present some investigators have already deter-
mined more than a half hundred of such candidates.
The main signs of the gravitational microlesing consist
[1 - 4] in the following.

The microlensing phenomenon, due to the smaller
probability of its realization, can be observed as a single
ampli�cation of a star brilliance during su�ciently long
observation time. The phenomenon repetition ought to
relate any type of variability.

The brilliance changing temporary diagram, in the
quantitative respect, must comply with the theoreti-
cal model, considered thoroughly enough, for example
[1 - 3]. This diagram must possess an axle-symmetry
of growing and falling branches. Besides, a brilliance
changing diagram must own an achromatism. Its kind
must not depend on the radiation wave length, on which
one performs an observation.

If there is a totality of microlensing phenomena ob-
servation, then to the enumerated criteria one adds
statistical criteria. In such a way, the microlensing
phenomena distribution on the diagram colour - stel-
lar magnitude must correspond to the distribution of
the whole of observed stars on the same diagram. The
distribution of maximum values of gravitational lenses
ampli�cation coe�cient must correspond to the uni-
form distribution of minimum values of stellar magni-

1e-mail: varg@ostu.ru

tude of lensed stars. Besides, the ampli�cation factor
maximumvalue and a typical time of microlensing must
be non-correlative ones.

The main limitation for the gravitational microlens-
es observation is put on by a small probability of a mi-
crolensing phenomenon discovery. Using a simulation
method of modeling and supposing, that microlenses
are spread uniformly in the space, their mass has a de-
gree distribution, and a velocity in relation to the ob-
server has a normal one, Mao and Paczinsky [5] have
o�ered a mathematical model for the frequency calcu-
lation of microlensing phenomena in the course of the
preset time of observations at the certain amount of the
regularly observed stars.

This frequency depends on the optical thickness of
the observed area of the stellar sky, determined by a
part of the observed space solid angle, covered by Ein-
stein - Chwolson circles of microlenses. The optical
thickness is supposed to be the largest in the direction
of the Large and the Small Magellanic Clouds, Galaxy
bulge and Andromeda nebula.

On the basis ofMao-Paczinsky model A.F.Zakharov
and M.V.Sazhin [4], applying to the observations in the
direction of the Large Magellanic Cloud determined,
that for lenses with masses of the interval from 0,01 till
10 of solar with the typical microlensing time from a
week till a year the detection at least one microlens-
ing phenomenon requires watching on the radiance of
some millions of stars in the course of at least one year
with the observation interval of some days. Roulet and
Mollerach [1 - 2] have gained the approximate value for
the observations of the Galaxy bulge and a disk.

The immediate observations in the direction of the
Large and the Small Magellanic Clouds were performed
by the French EROS group (Exp�erience de Recherche
d'Objets Sombres) [6 - 8], at the observatory ESO La
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Cilla (Chile), Australian - AmericanMACHO (Massive
Astrophysical Compact Halo Objects) [9 - 12] group at
the observatoryMount-Stromlo (Australia) and PLAN-
ET group (Probing Lensing Anomalies NETwork) at
the observatories Perth in Beeckley and Hobbarth (Aus-
tralia) at Southernlend (South African Rebublic) and
that of ESO La Cilla (Chile).

The EROS group, in the course of the �rst series
of observations of more than 80000 stars during 10
months, did not any microlensing phenomenon. The,
in the course of subsequent observations with the du-
ration of 3 years brilliance curves of more than 3,3 mln
of stars were investigated and two microlensing phe-
nomena with the typical period of 23 and 29 days were
discovered. Further, in the course of observations with
the duration of about 10 months the brilliance curves
of 5,3 mln of stars were researched in the direction of
the Small Magellanic Cloud and one microlensing phe-
nomenon was discovered with the typical period of 62
days.

During two years MACHO group was investigating
about 8 mln of stars for each of them from 300 till 800
measurements of the brilliance were carried out. There
were discovered eight phenomena, satisfying the above
enumerated criteria.

The discovered phenomena could be either by stars
of the Small [8] or the Large [14] Magellanic Clouds,
halo objects of our Galaxy, including an unseen mass
[13], or by dim stars of its disk [7 - 8, 10 - 11, 13, 15 -
17], or hypothetical dwarf galaxy [18], located between
our Galaxy and the Large Magellanic Cloud.

The observations in the direction of the Galaxy
bulge were performed by the Polish - American OGLE
(Optical Gravitational Lens Experiment) group [19 - 23]
in Las-Campamanas, alredy mentionedMACHO group
[24] and French DUO (Disk Unseen Objects) group at
the observatory ESO La Cilla (Chile).

During the observations of more, than 1mln of stars
in the course of two years by OGLE group eleven can-
didates to microlenses were discovered.

MACHO group in the course of 190 days of observa-
tions of 12,6mln of stars had determined 45 phenomena
of microlensing.

The discovered phenomena, as in the previous case,
could be caused either by dim stars of our Galaxy disk,
or by objects of its spheroid, halo [1 - 2], including the
Galaxy bulge [1 - 2, 19, 23, 25 - 28], having, as supposed
a bar form [25, 29].

The observations in the direction of the Great An-
dromeda Galaxy were performed by AGAPE groups
(Andromeda galaxy and Ampli�ed Pixel Experiment)
[30 - 31] in the observatory Pick-du-Midi in the Pyr�en�ees
(France) [4], COLUMBIA-VATT on the telescope of
Vatican in Arizona and SSAI (Sternberg State Astro-
nomical Institute, Russia) at the observatory Mount-
Maidanak (Uzbekistan) [32].

The group of the scientists of Sternberg institute

in the course of 1,5 years of observations has discov-
ered about 75 phenomena, probably connected with
microlensing. In the course of the �rst series of ob-
servations and in the course of 57 night observations
AGAPE group didn't register any microlensing phe-
nomenon. The observations complexity is conditioned
with the di�culty in the solution of separate stars of
Andromeda galaxy, as a result of which the integral star
radiance of the galaxy areas was under the observations
[31, 33 - 34].

The microlensing phenomena one associates with
the halo of our Galaxy and also with the disk, the
spheroid and the hypothetical halo of the Galaxy itself
[4, 34].

The enumerated microlensing phenomena are con-
nected directly with the problem of universe dark mass,
the objects of which perform the microlensing function.
To such objects, consisting of baryon mass and called
MACHO , according to Carr survey data [35], in par-
ticular one refers snow balls [35 - 39], brown dwarves
[40 - 42], dim red stars (M-dwarfs) [5, 43], molecular
hydrogen clouds [44 - 45], thick gas clouds [46], neu-
tron stars and black holes [35]. The unseen mass can
be also a non-baryon one [35, 47 - 48]. The non-baryon
substance, called WIMPs (Weakly Interacting Massive
Particle) can form axions, light neutrinoes and neutrali-
noes [49].

It is supposed, that in case with the baryon sub-
stance the [22, 50] brown dwarves, dim red stars and
white dwarves can be microlenses. In case with the non-
baryon substance microlenses can consist of the parti-
cles of the neutralino type.

It is supposed, that up till 90...99 % galaxies sub-
stance is unseen [1] and is concentrated in the spherical
subsystem (halo). By means of the gravity of MACHO
bodies, forming the halo, on the spreading electromag-
netic radiance one determined the choice as radiance
sources the objects of the Large Magellanic Cloud, An-
dromeda galaxy and Galaxy bulge for the search of the
gravitational lenses.

In [3 - 4] the total observations exposition at various
experiments for their comparison is given star �years.
Evidently, the expected microlensing frequency can be
estimated in the star �years of observations for the phe-
nomenon. In the enumerated experiments similar esti-
mation equaled from (0; 15 : : :5; 0)�106 star �years �phe-
nomenon�1 .

Mentioned above allows to suppose, that if the
summarized exposition of the regular observations of
the stars brilliance, performed at di�erent time in the
course of the realization of various scienti�c programs,
is not lower the shown values, then there is a certain
probability of the discovery of at least one gravita-
tional microlensing phenomenon at the additional data
analysis of these observations.

Expedient to point out, that similar observations
can be carried out in the directions, characterized by
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lower optical thickness in comparison with the obser-
vations in the directions mentioned above. Hence, ac-
cording to Bahcall data [43], the brown dwarves, to
considerable extent, forming a halo and being one of
the most probable candidates to microlenses at the ob-
servations in the mentioned directions, do not exceed 15
% of the stars mass of Galaxy disk. Therefore, if in the
areas of the luminosity there is a considerable contri-
bution of stars, which can be lensed only with the dark
matter of the Galaxy disk, the shown values of total
exposition for the phenomenon will require correction
for increasing.

A vide data base of stars luminosity observations is
in the catalogue "Hipparcos" [51], compiled by Euro-
pean Space Agency according to data, gained from the
satellite of the same name. In the course of the ight
there were performed numerous measurement of lumi-
nosity of 118218 stars in the course of 3,4 years with
the total amount of 13 mln of single measurements.

The summarized exposition, in such a way, equaled
0,4�106 star �years, that allows to hope for at least one
microlensing phenomenon.

We'll analyse satellite's data.

2. HIP #54268 Phenomenon

The ESA HIPPARCOS satellite was launched into the
orbit on august 8, 1989 and functioned up till august
15, 1993. The astrometric observations were carried
out since november 1989 (epoch 1989,85) up till march
1993 (epoch 1993,21).

Among 118218 stars, the luminosity of which was
observed regularly one has determined a variability of
luminosity for 3 794. A brilliance periodicity periodicity
was determined for 2967 of them. Among the rest of
827 curves of brilliance one determined a phenomenon,
HIP #54268, which can be considered as a result of
microlensing action.

The HIP #54268 phenomenon is a single observed
in the course of 1 083 days, short-time, with the du-
ration about 21 days, the brilliance increasing of FH
Leo star, shown in the �g.1 according to the catalogue
"Hipparcos" [51].

Analyse this phenomenon as a supposed result of
star gravitational microlensing.

FH Leo star, according to data of this catalogue, has
coordinates: right ascension 11h 06' 07,43", declination
+070 02' 01,0", relates to the spectral class F8, has a
colour index 0,503, calculated in photometrical John-
son UBV-system measured by the method of double-
coloured TYCHO - interferometry, performed from the
satellite.

The star has the stellar magnitude V=8,48, which
is calculated by means of correction of median stellar
magnitude H�p , measured in Hipparcos - photometrical
system, taking into account the index of colour and

Figure 1: HIP #54268 phenomen according to Hipparcos

data [51]

spectral class.
FH Leo is a double stellar system, having in CCDM

catalogue (Catalogue of Components of Double and
Multiple Stars) [52] number 11061+0702. The system
components are apart from each other for the angular
distance 8,310" and are characterized by a di�erence
of stellar magnitudes equaled 1,58 in Hipparcos pho-
tometrical system. The star was observed as a single
object, solution of which was performed by correlative
methods on the basis of the brilliance analysis. The
qualitative solution was estimated as a good one. The
orbital period was estimated as considerably surpassing
in observations duration, which from the view point of
the catalogue authors can point out on the physical
disconnectness of the system components.

The curve, shown in �g.1 represents a temporary
diagram of stellar magnitude changing of the object
of observation. Abscissa axis is graduated in JD (Ju-
lian days). The determined short-time decreasing of
the stellar magnitude of given star depicts variability
of the character of its brilliance, for the �rst time de-
tected by ESA HIPPARCOS satellite. This variability
is regarded to the variability of the undetermined type.

Decreasing of the stellar magnitude, as supposed
microlensing production, was observed directly during
January 2. . . 14, 1992, while up till now the �rst of can-
didates candidate to the gravitation lenses was consid-
ered OGLE #10 phenomenon, observed in the direction
of the Galaxy bulge. The minimum of the stellar mag-
nitude in the course of OGLE #10 phenomenon was
reached on June 29, 1992. The information [19] about
the discovery of this phenomenon was delivered only in
1994 due to that, that the process of its discovery, al-
so as in the case with the detection of here described
HIP #54268 phenomenon, was connected with the lat-
est treatment of the considerable observation informa-
tion received earlier. Besides OGLE #10 phenomenon
the OGLE group on summer 1992 has detected and
�xed six more phenomena of gravitation microlensing.

Because of the considerable duration of the experi-
mental data treatment by OGLE group the �rst which
declared about gravitation lenses detection were MA-
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Figure 2: Temporal (in JD ) diagram of luminosity strengthening coe�cient

CHO [9] and EROS [6] groups, which detected changes
of brilliance curves in Large Magellanic Cloud by gravi-
tation of dark halo bodies of our Galaxy. The brilliance
maximum in the �rst of microlensing phenomena, de-
tected by these two groups fell on the decade of March
1993.

In such a way, a short-time decreasing of the stellar
magnitude of FH Leo in the course of HIP #054268
phenomenon realization can be considered as the earli-
est candidate for the gravitation microlens.

At the analysis of phenomena-candidates for mi-
crolenses MACHO group has used selection criteria, ac-
cording to which the brilliance curve must be followed
with the considerable luminosity increase in brilliance
maximum in comparison with the brilliance outside the
area of its strengthening, and outside the strengthening
area the luminosity must be approximately constant.

We'll analyse the luminosity curve of HIP #54268.

3. Luminosity Curve

Having used the known formula:

A = 2; 5 log
Hp

H�p
(1)

determine coe�cient A of the luminosity strengthen-
ing of the observed candidate for the gravitation mi-
crolens, where Hp - current stellar magnitude of FH
Leo star, measured in Hipparcos photometrical system;
H�p = 8; 5860 - median stellar magnitude. The depen-
dence of value A on time is shown in �g.2. The de-
pendence is based on the data base of 52 luminosity

satellite measurements [51]. Two results of measure-
ments were ignored in the same way as it was done by
the Hipparcos catalogue compilers at the calculations of
median stellar magnitude H

p
. As a reason for this one

uses the estimation of one of the measurements results
of the luminosity, as a consequence of light interference
of FH Leo star and a certain object, appeared in the
observation area of the devices. At gaining of other ig-
nored result the upper limit of the calculated range of
background radiation appeared to be exceeded, which
possibly is a consequence of the Earth radiation areas
e�ect on the control devices while satellite motion.

In �g.2 is shown a curve, gained by the method of
the least squares

A =
1

2

2
664
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775 ;(2)

by means of this curve it is accepted [22, 33, 53] to
approximate a curve of the brilliance strengthening,
where p - dimentionless aimed parameter, which is a
part of Einstein - Chwolson angle, cut by the least an-
gular distance between a light source and a deector;
tmax - time moment, to which corresponds maximum
of strengthening factor; t0 - characteristic time of mi-
crolensing, equaled half of the stay time duration of the
source inside Einstein - Chwolson circle. It is advisable
to point out, that MACHO [22] group, di�ered from
the rest of the investigators, considers to be character-
istic the microlensing time the whole duration period of
the source presence inside of Einstein - Chwolson circle
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Figure 3: Increase (according to Paczinsky, [22]) of stellar
magnitude in the course of time t=t0; (tmax = 0) of crossing
a circle of Einstein-Chwolson deector M at various values
of aiming parameter p

and hence, in Pachinsky terminology, t0 - half of the
characteristic time of microlensing.

The physical sense of parameters p , t0 , tmax is
shown in �g.3 from Paczinsky paper [22].

The approximation of the time diagram of the bril-
liance strengthening factor of the curve (2) allows to
refer maximum of the phenomenon to January 7, 1992
(time tmax ), beginning - to December 28, 1991, comple-
tion - to January 17, 1992 at the characteristic time t0
of microlensing equaled 10,6 days and aimed parameter
p = 0; 23. Maximum of the luminosity strengthening
factor equaled 2,29. For the comparison we'll remind,
that in MACHO experiment, for instance, phenomena,
in which the factor of luminosity strengthening exceed-
ed 1,75, were considered to be statistically signi�cant.

It should be speci�ed, that direct observations of
the luminosity referred to the initial and �nal stages of
the phenomenon, when a maximum value of luminosi-

ty strengthening did not exceed 1,35. The observation
of the phenomenon maximum were impossible, as the
object of the observation at this time beyond visibility
of the satellite equipment. A.F.Zakharov, has shown
[3], that at the location of the source inside Einstein -
Chwolson circle the strengthening factor of the gravi-
tational lens exceeds 1,34. Hence, if the examined lu-
minosity burst is considered directly observed inside of
Einstein - Chwolson circle, then even at the worst of
the estimations the object should be considered to be
observed directly inside of Einstein - Chwolson circle.

For comparison in �g.4 there are depicted brilliance
curves, referring to various spectral ranges, of the candi-
dates into gravitational microlenses, gained inMACHO
experiments [11].

Quality of correspondence for the gained brilliance
curve of the microlensing theory, are illustrated by �g.5
in which time dependence of brilliance measurement
Hp , calculated in stellar magnitudes, is shown. Axis
of ordinates of this �g. corresponds, in such a way, to
axis of ordinates in �g 1. The theoretical curve, shown
in the diagram, corresponds to the luminosity curve (2),
shown in �g.2 calculated into the brilliance with the use
(1).

Calculations show, that the mean square deviation
of measured in the course of examined phenomenon val-
ues of star brilliance regarding ordinates of the theoret-
ical curve (see �g.5) equal 0,05. This result corresponds
analogues values, gained in the course of OGLE exper-
iments and equaled 0,09; 0,10; 0,13 [22], and also 0,03;
0,04; 0,07 [20].

The signi�cance of the star brilliance in maximum
of the phenomenon exceeds, according to approxima-
tion data, median value of brilliance H�p for 0,90 of the
stellar magnitude. In the course of the direct obser-
vations, limited by the initial and �nal stages of the
phenomenon the brilliance increase for 0,33 of the stel-
lar magnitude was determined. The brilliance increase
for 0,32 of the stellar magnitude [3] corresponds to the
crossing by a star of Einstein - Chwolson radius.

The available experimental sampling is insu�cient
for the analysis of the symmetry of the brilliance curve.
Therefore, we'll pass to the estimation of its achroma-
tism.

4. Estimation of brilliance curve
achromatism

As at the observations of FH Leo star parallel colori-
metrical measurements were not performed, we'll car-
ry out the estimation of the phenomenon achromatism,
grounding upon the chromatism of the time dependence
of sensitivity of the photometrical measuring converter
in a satellite.

As a radiation satellite receiver one used a photon
counter on the base of CCD-camera [51]. In the course
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Figure 4: Brilliance curves of candidates in gravitationalmicrolens, gained in the course ofMACHO [10] experiment

Figure 5: Approximation of temporal (in JD ) brilliance
(in mag ) diagram of FH Leo Star (see �g.1)

Figure 6: Normality of brilliance Hp distribution out of
area of supposed microlensing
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of the observations counter series data were received,
which included clusters of 2 560 single calculations, car-
ried out in the period of 1/1200 s. On the base of data,
contained in every series one estimated intensities Is
of radiation of stars observed and background intensity
Ib .

Background intensity Ib was formed by an inciden-
tal light-striking of the receiver, dark current CCD-
camera, and also by the inuence of the Earth radi-
ation belts. In case of the radiation background in-
crease, causing increase of Is over the range 20 : : :70
c�1 the result of the star brilliance measure was consid-
ered having serious error and was always recommended
to be ignored, and it was done at the formation of sam-
pling of brilliance measure results in the course of HIP
#054268 phenomenon.

The estimations of intensity Is were used for results
calculations of single measurements of brilliance Hp , of
stars observed through the formula:

Hp = 2; 5 log Is + const: (3)

The error �(Hp) of the determination of brilliance
Hp was calculated through error �(Is) the estimations
of intensity Is according to formula:

� (Hp) � � (Is)

Is
� 1p

IsT
; (4)

where T - part of the observation time, falls at tracing
a certain star motion, conditioned with that, that in
the �eld of view some stars could be simultaneously,
and tracing was performed for one of them.

Value T depended on star brilliance, for weak stars
was set a larger one, and for bright - a smaller one,
and equaled on an average 4 s. Value Is constantly de-
creasing in the course of the satellite ight due to optics
aging. This decreasing had possessed an achromatism.
It is known [51], that for stars of the eighth stellar mag-
nitude with colour index (V � I)c = 0; 5 decrease Is
equaled from 6 600 till 4 000 s�1 , and for stars with
colour index (V � I)c = 2; 5 this decrease equaled from
5500 till 4 000 s�1 .

The analysed decrease caused an increase of the sys-
tematic and incidental error of the measure of brilliance
Hp . The systematic error was excluded in the course of
the ight by means of the comparison of measured bril-
liance of some stars with the standard values of their
brilliance. The incidental character of the residual error
of measuring results of brilliance Hp is illustrated with
the normality of distribution (�g.6) of single measure-
ments results with median value H�p = 8; 586 (deviation
of normality of brilliance Hp distribution is watched of
area of supposed microlensing).

The incidental error �(Hp) of measuring of bril-
liance Hp according to (4) kept in the course of time
systematic changes, corresponding to systematic mea-
surements Is , conditioned with optics aging. In �g.7

Figure 7: Systematic constituent of temporal dependence
of accidental error �(Hp) of brilliance Hp measurement

Figure 8: Lognormality of distribution of error �(Hp) devi-
ation (for the unit of the error one accepted ordinates of the
approximating curve of �g.7) of measurement of brilliance
Hp regarding an approximating curve

Figure 9: Sequence of rests precipitation of value Is , Hz in
the course of the supposed microlensing

Figure 10: Approximation of temporal (in JD ) depen-
dence rests of value Is , Hz with rectilineal segments
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it is shown a time dependence of irregular constituent
of error �(Hp) of star FH Leo. In the �gure it is al-
so shown a diagram of approximating this dependence
of polynominal function, limited with the second order.
The analysis of the �gure shows, that the incidental er-
ror constituent, as it was supposed, had in the course
of the satellite ight a trend to the increase.

The mentioned allows to consider, that the results
of measures of brilliance Hp inside of the area of the
supposed microlensing could be a consequence of three
phenomena:

{ systematic changes of value Is , conditioned in fact
with changes of brilliance Hp , corresponding to the mi-
crolensing theory and causing deviations of the mea-
sured values of brilliance Hp from normal distribution
(see �g.6);

{ systematic changes of value Is , caused by chro-
matism of the brilliance curve and conditioned by the
described above chromatism of the sensitivity of the
satellite measuring equipment;

{ and also with the incidental measures of value Is ,
conditioned by the main error of the measuring device.

For the last from the mentioned phenomena the
chance of measurements of value Is is supposed due
to smallness of the analysed phenomenon duration in
comparison with the general observation duration of
star FH Leo, and also because of slowness of changes
of value Is , conditioned by optics aging (see �g.7) and
bringing a systematism into changes of Is outside the
supposed microlensing area. The chance of changes of
value Is , conditioned by the main error of the measur-
ing device is con�rmed also by a lognormality of dis-
tribution (�g.8) of error deviation �(Hp) of brilliance
measuring Hp regarding the approximating curve of
�g.7 (for the unit of error �(Hp) at the construction
of graph of distribution the ordinates of approximating
curve were adopted).

In �g.9 the sequence of falls precipitation of value
Is is shown for the time moments of the supposed mi-
crolensing process. These falls are gained as di�erences
of the experimental and theoretical magnitudes of val-
ue Is , calculated on the basis (3) at the condition of
constant permanency of the right side, in accordance
with the measured values of brilliance Hp and values of
brilliance (2) - (1), satisfying that microlensing curve
(see �g.2), that is to say, that of the �rst of three enu-
merated factors of changing value Is . In case of achro-
matism of the supposed deviation phenomenon of parts
of falls analysed sequence from zero must have an acci-
dental circumstance, that is, this sequance mustn't be
subjected to the trend, which could be ascribed to the
second factor, that is, to the phenomenon chromatism.

As the experimental sampling is insu�cient for the
character setting of falls distribution, then for checking
of trend availability there were used non-parametrical
criteria of series and inversions, the �rst of which is
more strong at the determination of monotonous trend,

Figure 11: Temporal (in JD ) dependensces of estimated
color index and brilliance increment in the Course of HIP
#54268 phenomenon

Figure 12: Temporal dependences of color index and bril-
liance in the course of OGLE #2 phenomenon [19, 22]

Figure 13: Temporal dependences of color index and bril-
liance in the course of OGLE #7 phenomenon [20]
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and the second - at the determination of oscillating
trend [54].

Both criteria with signi�cance level with more than
99 % allow to accept the hypothesis of trend absence in
the sequence of falls value Is . The adoption of this hy-
pothesis, but doesn't allow to draw a conclusion about
complete absence of systematic changes Is , not adding
to the concept, as such dependence, even being signif-
icant from the view point of phenomenon chromatism
analysis, may "sink" in uctuations of value Is , con-
ditioned by the action of the measurement accidental
error.

We'll value the upper limit of the chromatism pro-
duction in the analysed phenomenon. For this purpose
we approximate the temporal dependence of falls Is by
a non-accidental function. In the simplest case as a
non-accidental function we make use of two symmetri-
cal length sections (�g.10), resting upon the point time
axis, corresponding the valued time moments of the be-
ginning and the end of the supposed microlensing.

Heading for the presented above numerical values of
value Is we gain, that sensibility Is to the color index
decreased from 550 Hz for the stellar magnitude at the
beginning Hipparcos mission till zero at its end. For
gaining further values we'll consider, that the sensitivi-
ty decreased according to the linear law at the moment
of maximumbrilliance JD = 2448 629, that is at expi-
ration of 64,6 % the mission duration equaled 35 % of
maximum sensitivity or 195 Hz for the magnitude.

The corresponding diagram of color index changing
is shown in �g.11. In �g. we've shown the tempo-
ral dependence of brilliance in the course of the phe-
nomenon HIP #54268. For the comparison in �g.12 -
13 the analogue pairs of curves for phenomena OGLE
#2 and OGLE #7 (example of a nonstandard curve
of microlensing, stipulated incompactness of a deec-
tor) are presented, the con�dent ascription of which
to microlensing is performed at color index oscillations
within the limits of 0,2 : : :0,4 of stellar magnitude.

The utmost change of color index for HIP #54268
phenomenon is estimated according to �g.11 in 0,06 of
stellar magnitude. In such a way, even if the received
rough estimation of the color index appeared to be un-
derstated �ves times as less as the real value, neverthe-
less, and in this case the chromatic phenomena at the
brilliance strengthening allow to analyse this strength-
ening as traditional microlensing. Thanks to this the
suppositions moved in this paper, regarding the approx-
imation of the temporal dependence of color index, sen-
sitivity of the photometrical transformer to the index
of color and a character of its changing in the course of
time correspond to the estimation rough enough, which,
nevertheless, is an acceptable one.

5. Conclusion

Let's draw a conclusion to the expressed above.

The analysis of the astro-metrical base of the cat-
alogue ESA "Hipparcos" in the sense of the search-
ing gravitational microlensing phenomena allows to ex-
tract HIP #54268, which represents once observed phe-
nomenon in the course of 1 083 days, short-time bril-
liance strengthening of FH Leo star with the duration
of about 21 days.

The analysis of these literary sources shows, that
for the determonation of at least one microlensing phe-
nomenon in the most favourable conditions, when mea-
sures are carried out in the directions of stellar sky with
the utmost estimated optical density one needs a total
exposition from 0; 15� 106 till 5; 0� 106 of star �years.
The data base of Hipparcos catalogue corresponds to
the total exposition of 0; 4� 106 of star �years. Having
taken into account that, that satellite observation direc-
tions di�ered from the optimal ones, the cautious esti-
mation allowed to suppose for the whole of data base
not more than one microlensing phenomenon, which,
possibly, HIP #54268 phenomenon is.

The approximation of the temporal diagram for
changing coe�cient of brilliance of standard for a
microlensing phenomenon curve relates utmost phe-
nomenon to January 7, 1992.

Maximum of strengthening coe�cient of a star lu-
minosity, according to the results of approximation,
equaled 2,29 multiple, that satis�es, for instance, the
criterion ofMACHO group, which considered microlens-
ing phenomenon statistically signi�cant, in which a
coe�cient a luminosity strengthening exceeded 1,75.

In the course of the direct observations one de-
termined changing of the star brilliance at the initial
and �nal stages of the phenomenon, when brilliance
changing didn't exceed 1,35 multiple, that exceeds the
strengthening minimum, allowing to consider the lensed
star, crossed a circle of Einstein - Chwolson deector.

The mean square deviation of measured values for
the brilliance of FH Leo star relating ordinates of the
theoretical curve equals 0,05, that agrees with the ana-
logue values, gained in the course ofOGLE experiments
and equaled from 0,04 till 0,13.

The insu�ciency of the experimental sampling do-
esn't allow a brilliance curve of the analysed phe-
nomenon to subject to the determination for the cor-
respondence a criterion of symmetry of the standard
brilliance curve at microlensing.

In the course of the "Hipparcos" experiments the
measurements of a star colour index were not carried
out. That is why the degree of chromatism manifes-
tation in the analysed phenomenon was determined by
means of statistical methods. In this case the utmost
index changing of colour of FH Leo star in the con-
sidered phenomenon is estimated as 0,06 of the stellar
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magnitude. The gained estimation is considered as a
rough enough, but even at the understate of the esti-
mated colour index as �ve times the real value of the
colour index corresponds to the phenomena achroma-
tism, identi�ed with microlensing in the OGLE exper-
iments.

The single character of the discovered phenomenon
in data base of "Hipparcos" catalogue doesn't allow to
subject the experimental data to the determination for
correspondence to the statistical criteria of microlensing
standard characteristics distribution.

The stated arguments allow regarding HIP #54268
phenomenon the use of the conclusion, expressed by
EROS [8] group and repeated by A.F.Zakharov and
M.V.Sazhin [4], about that, that in the astrometrical
base of ESA "Hipparcos" catalogue FH Leo star was
characterized by the brilliance curve, which best of all
could be interpreted as microlensing phenomenon by
the unseen object. The determined candidate in mi-
crolens is the earliest among known at present.

It is worth while mentioning, that one of the long-
term elaboration of the European Cosmic Agency from
the position of the further development of ESA HIP-
PARCOS satellite program is a planned for the real-
ization supposing in 2012 mission "Global Astrometric
Interferometer for Astrophysics"(GAIA) [55 - 56], in
the course of which it is supposed to carry out photo-
metric observations for more than one milliard of stars.
Hence, at the rest equal conditions the supposed satel-
lite observations for the stars brilliance will allow to
discover the phenomena of gravitational microlensing
at the amount not less than some hundred and even
thousand.
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It is shown that the Universe is not a conservative system. This property is showing physically as tractate resistance
of material bodies termed as gravitational viscosity, and as diminution of light frequency with distance known as
redshift, i.e. as a loss (dissipation) of its energy. This property is showing geometrically as geodetic curvature of
the Universe. The generalized transformations of Galilei are given, and the invariance of the new equation of a free
motion of a material body concerning these transformations is shown.

1. Introduction

The modern geometrized theories of space, time and
gravitation are founding on concept of parallel transla-
tion of a vector and have four basic sources:

1) Riemann (1854) has developed the general form
of the non-Euclidean geometry, in which the veering of
vector is taken into account at parallel translation in
curvilinear space, and Einstein and Grossmann (1913)
used it for the General Relativity (GR);

2) Weyl (1918) has o�ered to take into account al-
so a change of vector length at parallel translation in
a curvilinear four-dimensional spacetime, with the help
that he hoped to include in GR also an electromag-
netism;

3) Caluza (1921) used only veering of vector at par-
allel translation in curvilinear spacetime, but he has
added the �fth measuring, with which he hoped to in-
clude electromagnetism in GR too;

4) Cartan (1922) used a torsion, i.e. di�erence of
tensors at a rearrangement by places of their indexes,
and he hoped thus also to extend GR, having included
other interactions in it.

If we shall analyze the �rst direction, we shall see
that in spacetime all events are representing from posi-
tions of the Einstein impinging lift, in which the speed
of light is constant always. From this point of view it
is possible to analyze all events in immediate proximity
from the observer, but he will see other objects on large
distances through a prism of his gauges of spacetime,
i.e. in a garbled view.

Use of concept of a geodetic line is characteristic for
this direction. And the geodetic line is on de�nition
such line, the geodetic curvature along which is equal

1e-mail: zhuck@insurance.kharkov.ua

to zero. The motion along such line does not suppose a
dissipation of energy namely these processes are most
typical for the majority of natural phenomena of the
nature. Therefore gravitational forces are representing
as conservative forces. The variation principle is used
for such forces.

The second and third directions were interlinked to
desire of the scientists to include an electromagnetism
in GR too. Unfortunately, it should be stated that after
�nishing of eighty years the above-stated problem has
remained unsolved.

With the fourth direction many scientists (and those
who are engaged in a fundamental science, and those
who solves applied problems) pin one's many hopes.
On this basis the concept of the torsion �eld was born.
However many methodological problems, bound with
the theories of this direction, do not call trust to any
their results.

Moreover, the majority of modern works in a chan-
nel of above- stated directions can be termed, most like-
ly, mathematical balancing act, than physical theories,
as they are not bound nor with a results of observations
of natural phenomena, nor with results of physical ex-
periments.

Notably that in 1906 in paper "On the Dynamics
of the Electron" [11] Poincare for the �rst time has
stated idea of build-up of the relativistic theory for all
physical forces, including a gravitation, in the at four-
dimensional spacetime. He also marked, that the grav-
itational �eld should be spread with speed of light, and
as the retardation of interactions is supposed, should
be and its material carrier, i.e. some medium or �eld.

Thus, already in the beginning XX of century two
ways were designated precisely in exposition of gravita-
tion: geometrized way and �eld way. Some of scientists
consider theirs as alternative ways, and others scientists
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consider theirs as complementaryways (as, for example,
undular and matrix form of the quantum mechanics).
However with making GR the preferred development
was received with the �rst way, and about second way
as if have forgotten.

Short of the G.D. Birkho�'s work (1944) [2], which
situated aside and in which the equations of a gravita-
tional �eld are simply postulated, only since 1961 from
the work of W. Thirring [12] the revival of the rigorous
�eld approach to the gravitation theory began. The re-
vival of this way is bound, most likely, with inability
of GR in the usual form to answer numerous problems,
including the �eld of cosmology.

Now in physics it is possible to allocate three basic
directions, which adjoin to idea of Poincare concerning
gravitation:

1. Field theory of gravitation as terrain clearance
alternative for GR. This theory is shaped on a back-
ground of at (Euclidean) space. For an example it
is possible to give the works of Yu.V. Baryshev, M.
Moshinsky and, in judgement of Yu.V. Baryshev, G.D.
Birkho�, W. Tirring, G. Kalman, S. Deser, R. Feynman
and even H. Poincare [1, 2, 4, 5, 7, 9, 12].

2. Field theory of gravitation as alternative for GR
supposing geometrical interpretation. For an example
it is possible to give the Relativistic Theory of Grav-
itation of A.A. Logunov. The approach is supported
Yu.M. Loskutov, M.A. Mestvirishvili, Yu.V. Chugreev,
A.V. Genk, Yu.P. Vyblyi and others physicists [8].

3. Field theory of gravitation as other mathematical
form of GR. This point of view was always supported
by Ya.B. Zeldovich, V. Ginzburg, L.P. Grishchuk, A.N.
Petrov, A.D. Popova [6] and me [13-23]. Mentioned
above W. Tirring, and S. Deser [4, 12] stated about
this, in my judgement.

Further we shall stay on the third direction, as
length of vector at parallel transport varies there too.
And this change, as against the mentioned above the-
ories, has quite de�nite physical sense, bound with a
dissipation of energy at a motion of material bodies
and at spread of �elds. And in a geometrical sense this
change is interlinked to geodetic curvature, which not
always mention even in the special literature on GR.

2. Gravitational viscosity of the
Universe

In Refs. [13, 14, 19] the �eld formulation of GR is devel-
oping. The global properties of the Universe are used
for this purpose: atness, homogeneity and isotropy.
The �rst property has shown that the equations of GR
without the cosmological term are untrue. The com-
bined equations with the cosmological term became
complete at adding four equations reecting homogene-
ity and an isotropy by the Universe. It was simpli�ed
at the expense of exposition of gravitation as perturba-

tions on a background of the at spacetime. And the
cosmological term has ceased to be a constant and has
received new physical explanation. As has appeared,
it takes into account gravitational connection of any
material body with all other bodies of the Universe.

The combined equations are obtained as the gen-
eralized Klein-Gordon equations. And the solution is
found for a stable material body as Yukawa potential.
Actual universal gravity law has received for two inter-
acting bodies as:

F = G
m1m2

r2
e�r=R0

�
1 +

r

R0

�
; (1)

where there is a radius of gravitational interactions,
which is determined through relative speed of light c0

between bodies and medial density of the Universe un-
der the formula

R0 = c0
r

3

4�G�0
; (2)

As it is visible from the formula (1), the attractive
forces between bodies are short-range the same as also
forces between atomic nucleus. However radius of grav-
itational interactions R0 is very large (approximately
1026 m) as against radius of nuclear interactions (ap-
proximately 10�10 m).

Besides the law (1) is the relativistic law as against
the Newton gravitation law. Really, if one body will
move o� from other body with velocity v , the relative
speed of light becomes equal c0 = c � v . It will give in
more prompt decrease of an attractive force with dis-
tance, than at absence of such motion. It to show best
if to consider the ratio of an actual attractive force to
force calculated on the formula of the Newton gravita-
tion law, i.e. F 0 = F=FN , where FN = Gm1m2=r2

(see thick line in the left-hand half of the Fig. 1).
If the body will move towards to other body, the

relative speed of light will increase, the curve of an at-
tractive force becomes more at, and the interaction
between bodies will amplify (see thick line in the right-
hand half of Fig. 1).

But if to view a motion of a material body concern-
ing set of other bodies of the Universe, it appears, that
of equal in e�ect all gravitational forces is not equal to
zero or that gravitational potential acts on this body.
The author managed to �nd receptions and to show
that the quantity of this potential is equal (�c2). Let's
term, as it's the gravitational potential of the Universe.

The braking force arises under activity of gravita-
tional potential. As result, the law of a free motion of
bodies (the inertia law) along coordinate was conversed
to a view

d2X

dt2
+H

dX

dt
= 0; (3)
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Figure 1: Comparison of the gravitation laws for di�erent
velocities (the light line for v = 0, thick line for v = 0:8c
| body goes from left to right, the dashed line is a limit of
a a contrary motion with velocity v = c)

where the label is entered

H =

r
4�G�0

3
; (4)

which corresponds to the Hubble constant, but has oth-
er physical sense. It now reects a dissipation of energy
at a motion of material bodies and, as will be shown
further, at spread of �elds. The Hubble constant is very
small and equal approximately 10�18 c�1 .

As the diminution of velocity of a moving body ac-
cording to the equation (3) is proportional to the veloc-
ity that is proper in a motion of bodies in any viscous
uid or gas, by analogy to them such property is termed
gravitational viscosity of the Universe.

Some numerals should be given for an example.
So, the pedestrian inhibiting action from activity of
forces of gravitational viscosity equal approximately
10�18 m=c2 . For a motion with speed of light it still a
little and equally only 10�10 m=c2 . Obviously, that lo-
cal gravitational and the electromagnetic interactions
are many times stronger than gravitational viscosity,
and they are concealing its existence. However fact of
existence of gravitational viscosity strictly follows from
the new stationary cosmological model, which con�rm
about thirty objective performances of the real Uni-
verse. In particular, the proof of identity of inertial
and gravitational masses on the basis of new model
of the Universe is a strongest reason of existence and
gravitational viscosity [18-20, 22].

In a limit at a motion with speed of light (it is pos-
sible only for light and perturbations of a gravitation-
al �eld) gravitational potential of the Universe accepts
their maximum value . It gives that the light frequency
decreases under the law

� = �0e
�r=R0 : (5)

The law (5) completely explains a nature, numer-
ical performances and character of allocation of back-
ground microwave radiation. Actually it not relic of
the Big Bang, but aggregate radiation of all stars of
the stationary Universe. On the other hand, on the ba-
sis of an actual law of gravitation (1) it was possible to
prove identity of inertial and gravitational masses [18-
20, 22] that is strongest argument of its validity. The
large-scale and middle-scale allocation of a substance
in the Universe also corresponds to the formulas (1-4).
Thus, all apparent natural phenomena and the results
of physical experiments con�rm presence of gravitation-
al viscosity of the Universe.

3. Parallel translation of vector in
four-dimensional spacetime

The concept of the parallel transfer of a vector is fun-
damental in the non-Euclidean geometry. It allows one
to introduce, in a natural way, the a�ne connectedness
and covariant derivative. However here we assume that
such introductions have already been made. Then, with
the help of the parallel vector transfer, we can study on-
ly the geodesics and also some consequences which are
following from them.

So, let the a�ne connectedness �klm , curve Xk and
parameter t be given (indices run values 0; 1; 2; 3
unless otherwise speci�ed). Then the vector dXk=dt
will point to the direction of the motion in each point of
the curve, i.e. the vector will be tangent. Let us study
the transfer of the vector from a point Xk to the nearest
point, Xk+dXk . It is reasonable to assume that in the
most general case the length of the tangent vector is not
constant. Let us assume that in the nearest point it is
proportional to the initial length of the vector and the
function 1+' (t) dt is the coe�cient of proportionality,

dXk

dt
� �klm

dXl

dt
dXm =

= (1 + ' (t) dt)

�
dXk

dt
+
d2Xk

dt2
dt

�
: (6)

If we divide the two-hand sides of equation (6) by
dt , we get

(1 + ' (t) dt)
d2Xk

dt2
+ �klm

dXl

dt

dXm

dt
=

=
1 + ' (t) dt� 1

dt

dXk

dt
= ' (t)

dXk

dt
: (7)

Since 1 + ' (t) dt di�ers from the unity only by the
value of the order of dt (which is an in�nitesimally
small quantity), the di�erence can be neglected. Then
expression (7) becomes

d2Xk

dt2
+ �klm

dXl

dt

dXm

dt
= ' (t)

dXk

dt
: (8)
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This is the equation of the parallel vector transfer
in the most general form. However, the argument t has
been chosen arbitrarily. Therefore, the question arises:
what will happen if another argument, for example � =
� (t), is taken?

Let us treat such a case having made a preliminary
transformation

d2Xk

dt2
=

d

dt

dXk

dt
=

d

dt

�
dXk

dt

d�

d�

�
=

=
d

dt

�
dXk

d�

d�

dt

�
=

dXk

d�

d2�

dt2
+
d�

dt

d2Xk

dtd�
=

=
dXk

d�

d2�

dt2
+
d�

dt

d2Xk

dtd�

d�

d�
=

=
dXk

d�

d2�

dt2
+

�
d�

dt

�2
d2Xk

d�2
: (9)

Let us substitute expression (9) in equation (8) and
then multiply the remaining terms of the equation and
divide them by d� so many times as dt is found,

d2Xk

d�2

�
d�

dt

�2

+
dXk

d�

d2�

dt2
+ �klm

dXl

d�

dXm

d�

�
d�

dt

�2

=

= ' (t)
dXk

dt

d�

dt
: (10)

Then we can divide expression (10) by (d�=dt)2 ,
having �rst transferred the second item to the right-
hand side

d2Xk

d�2
+ �klm

dXl

d�

dXm

d�
=

' (t) d�dt � d2�
dt2�

d�
dt

�2 dXk

d�
: (11)

The obtained equation (11) of the parallel vector
transfer has the zero right-hand side,

d2Xk

d�2
+ �klm

dXl

d�

dXm

d�
= 0 (12)

only if the following equality holds

' (t)
d�

dt
� d2�

dt2
= 0: (13)

Equality (13), for its part, represent a di�erential
equation in turn represents a di�erential equation of
the second order whose solution in the most general
case has the form

� =

tZ
t0

exp

8><
>:

t0Z
t0
0

' (t00) dt00

9>=
>;dt0: (14)

As can be seen from this expression, a new variable
� depends not only on the magnitude of the old vari-
able, but also on its two initial values, corresponding

to the lower limits of two integrals. This, for its part,
determines the general form of solution

� = a�0 + b; (15)

in which the variable � is given to within the lin-
ear transformation with constant coe�cients a , b and
eigenvalue �0 , which conforms to the solution of equa-
tion (14) with the zero lower limits of integrals.

Thus, we have obtained two forms of the equation of
the parallel vector transfer. Equation (8) characterizes
the motion of nonconservative physical systems. In the
equation, the second item points to the degree of the
normal curvature of the space and the right-hand side
points to a change in the length of the parallel vector
being transferred, that is, it points to the existence of
the energy dissipation if the transfer is treated as a
physical process.

If now one introduces the designation

Kk (t) =
d2Xk

dt2
+ �klm

dXl

dt

dXm

dt
; (16)

the change in the vector's length with the paral-
lel transfer will be speci�ed by the geodesic curvature
(which is very seldom mentioned in literature on the
general theory of relativity)

K (t) =
q
gklKk (t)Kl (t); (17)

where gkl is the metric tensor of the four-dimensional
spacetime.

By de�nition, a line is called geodesic if its geodesic
curvature is equal to zero [10]. Therefore, equation (12)
from the formal mathematical point of view represents
the equation of the geodesic. In other words, the equa-
tion should describe the motion of conservative physical
systems without any energy losses. Equations (11) and
(8) are equivalent, but we have shown above that equa-
tion (8) features a counter behavior. It turns out that
the system is both conservative and nonconservative si-
multaneously. However, this is impossible. Therefore a
mistake has been made in reasoning..

In fact, the change in the vector's length is typi-
cal for the motion of nonconservative system with the
parallel transfer. But this variation can be made abso-
lutely inconspicuous, if the spatial scale (the parameter
of a curve) is varied proportionally to the changing of
the length. This is precisely the case since when we use
equation (12) as a change in the variable � obviously
is of a non-linear nature due to the exponent under the
integral sign.

In other words, the conclusion can be drawn that
a line is geodesic only if ' (t) = 0. From the physical
point of view, a transformation like (14) does not result
in the appearance of the geodesic at all. However, the
opposite assertion is found in literature [3] practically
without any exception.



Gravitation viscosity and geotetic curvature of the Universe 75

4. Geodetic curvature of the Universe

Let us treat now what kind of nature characterizes the
parallel vector transfer in the actual Universe (of course,
we eliminate consideration of local interactions). The
�rst assumption that comes to mind is that the Universe
is a conservative physical system, i.e., that ' (t) = 0.
We drop this conventional case because it is discussed
practically in any literature. If the Universe does rep-
resent a nonconservative system, the following question
arises: what is the form of the function ' (t)?

To answer this question, we use experimental facts
like Euclidean properties of the Universe on a global
scale, i.e., its homogeneity and isotropy. The �rst prop-
erty results in equation (8) being simpli�ed to the form:

d2Xk

dt2
= ' (t)

dXk

dt
: (18)

The second and the third properties (having regard
to the �rst one) mean that the function ' (t) cannot be
anything else than only a constant, which we designate
by H . In fact, if we recall what the given function is,
i.e., that it signi�es that its magnitude changes in 1 +
' (t) dt time with the parallel transfer of a vector, the
need of linearity of the transformation of the magnitude
of a vector becomes apparent. If we take into account
the nonconservatism of the system, i.e., the existence
of losses of energy with the vector transfer, the sign of
the function also becomes clear. In other words, the
function ' (t) should to be chosen in the form

' (t) = �H; H > 0: (19)

After that, integrals in expression (14) can be easily
calculated. The internal integral is equal to

t0Z
t0
0

' (t00) dt00 =

t0Z
t0
0

Hdt00 = �H (t0 � t0) : (20)

Finally, we will have

� =

tZ
t0

e�H(t
0�t0)dt0 =

tZ
to

e�Ht0eHt0
0dt0 =

= e�Ht0
0

tZ
t0

e�Ht0dt0 = � 1

H
eHt0

0e�Ht0
t

j
t0

=

= � 1

H
eHt0

0

�
e�Ht � e�Ht0

�
: (21)

As has already been pointed out above, the result
obtained can be presented in the form of a linear com-
bination

� = a�0 + b; (22)

in which the components �0 , a and b are determined
by expressions

�0 = e�Ht; (23)

a = � 1

H
eHt0

0 ; (24)

b =
1

H
eHt0

0e�Ht0 : (25)

From all the possible cases, the case of equality t00 =
t0 = 0 arouses the greatest interest, since this is our
right to choose this or that frame of reference. Thus we
acquire

� =
1

H

�
1� e�Ht

�
: (26)

It is necessary to note, that the equation (18) is
equivalent to the equation (13), and under condition of
(19) becomes

d2Xk

dt2
+H

dXk

dt
= 0: (27)

One of the solutions to equation (27) for the time
component � is expression (26) and the solution for the
spatial component is expressions

X =
v0
H

�
1� e�Ht

�
; (28)

v = v0e
�Ht; (29)

which describe changes in the coordinate X of the point
of the attachment of the tangent vector whose initial
length in the direction of the changes was equal to �0 .
What a surprising proportion is observed between co-
ordinate (28) and the pace of the course of time (26), is
not it? One is forced to conclude that the speed of the
motion of the vector and its length are constant, i.e.,
that the system is conservative.

Indeed, combining equations (26) and (28) one gets

X = v0�; (30)

from which a false conclusion follows. (The equivalence
of the equations (13) and (27) promotes to this conclu-
sion).

On the other hand, a similar procedure for the
length of the vector v already to such conclusion does
not give. In the beginning we shall �nd parameter t
from (26)

t = � 1

H
ln (1�H� ) : (31)

If we substitute t from expression (29) to expression
(31), we gain

v = v0e
�Ht = v0e

�H[� 1

H ln(1�H� )] =
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= v0e
ln(1�H�) = v0 (1�H� ) : (32)

First, we have found that the length of the vector,
with its parallel transfer, decreases proportionally to
the parameter � . Second, the conclusion is drawn from
the result obtained that there is such a value of � that
equals

T0 =
1

H
; (33)

at which the length of the vector becomes equal to zero.
Note that this value is �nite in contrast to the variable
t , which should tend to in�nity (so that, in agreement
with (29), the length of the vector reduces to zero).

It is also necessary to emphasize that at a small
value H one comes to approximations

X =
v0
H

�
1� e�Ht

� � v0
H

(1� 1 +Ht) = v0t; (34)

� =
1

H

�
1� e�Ht

� � 1

H
(1� 1 +Ht) = t; (35)

which are equivalent to the relevant relations of nonrel-
ativistic, or classical mechanics.

Thus, from the physical point of view the variable
t is the equivalent to the proper time in the motionless
frame of reference and � represents the proper time in
the moving frame of reference. However, what is the
geodesic curvature of the Universe equal to?

Using equations (16) and (8), we may write

Kk (t) = ' (t)
dXk

dt
: (36)

For the at spacetime

gkl =

2
664

1 0 0 0
0 � 1 0 0
0 0 � 1 0
0 0 0 � 1

3
775 : (37)

Then the geodesic curvature on the scale of space-
time of an observer who is motionless in relation to
some frame of reference will be de�ned by expression

K =
q
gklKk (t)Kl (t) =

=

s
(�H)2

�
c2 � dX

dt

dX

dt
� dY

dt

dY

dt
� dZ

dt

dZ

dt

�
=

= K0

r
1� v2

c2
; (38)

in which the labels are adopted:

v2 =

�
dX

dt

�2

+

�
dY

dt

�2

+

�
dZ

dt

�2

; (39)

K0 = Hc: (40)

In a word, for an observer who is on the average, mo-
tionless in respect the Universe, the curvature is equal
to K0 , we can call it a static component of the geodesic
curvature. If someone (or something) moves with a ve-
locity v , then on the scale of spacetime of the motion-
less observer the geodesic curvature of the Universe is
de�ned by expression (38) for a moving observer. The
moving observer will determine that the geodesic cur-
vature of the Universe is equal K0 in his frame of refer-
ence (because �rst, in the full formula for the geodesic
curvature, dt should be replaced with d� and second,
in one's own frame of reference the velocity of motion
is always equal to zero).

Therefore, the geodesic curvature, like many other
characteristics of the Universe, is a relative notion that
depends on relative to what we determine it. The static
component of the geodesic curvature is constant and
according to the author's estimations, is approximately
equal to 10�10 m/s2 .

5. Generalized Galilean
transformations

The equation of free motion (3) is noninvariant in rela-
tion to the Galilei transformations. It has turned out
to be invariant with regard to the group of transforma-
tions

X
0

=
v0
H

�
1� e�Ht

�
; t0 = t; (41)

that could be called the group of generalized Galilei
transformations. Indeed, in a thin space when H ! 0,
we have

X
0

= X � v0t; (42)

i.e., we obtain the conventional Galilei transformations.
So, what is the essence of the invariance of equa-

tions (3) in relation to the generalized Galilei transfor-
mations? Let us make transformations

X = X
0

+
v0
H

�
1� e�Ht

�
;

dX

dt
=

dX
0

dt
+
v0
H
He�Ht =

dX
0

dt
+ v0e

�Ht;

d2X

dt2
=

d2X
0

dt2
�Hv0e

�Ht;

d2X

dt2
+H

dX

dt
=

=
d2X

0

dt2
�Hv0e

�Ht +H
dX

0

dt
+Hv0e

�Ht =

=
d2X

0

dt2
+H

dX
0

dt
= 0: (43)
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Thus, the obtained equation is exactly equivalent to
equation (3) by its form. It is here that the whole of
the invariance is.

It is necessary, however, to pay attention to one
circumstance: in a completely empty space (i.e., at
H = 0), even the conventional Galilei transformations
do not hold since in this case from transformations (41)
follow

X = X
0

; t = t
0

: (44)

In other words, there should be no mass, inertia,
motion, or time in a completely empty Universe. This
is one more manifestation of the General Relativity.

6. Conclusion

Gravitational viscosity and geodetic curvature are com-
pletely new properties of the Universe, which are de-
tected \on pen tip", i.e. which set on the basis of ex-
istence others of its properties. However they explain
middle-scale structure of the Universe, bound with for-
mation of galaxies, presence of the chosen reference sys-
tem, directedness of course of physical processes, ab-
sence of huge velocities of a motion of stars and galax-
ies, and as well stationarity of the Universe. The ex-
periment on direct measuring of cosmological redshift
is unique cosmological experiment on con�rmation of
presence of gravitational viscosity and geodetic curva-
ture of the Universe [17, 19, 21, 23]. It is termed as fun-
damental experiment, and it can be conducted in earth
laboratory. The author considers that the inventory of
LIGO-laboratory is the most appropriate inventory for
this purpose.
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Starting with the two body problem in gravitational Mane�`s �eld and considering that here � is a small parameter,
the form of the Kepler`s third law is established. For � = 0 this is reduced to the classical Kepler`s third law.
The anomalistic period in Mane�`s �eld is evaluated and it is related to the orbital period, these two periods being
equal for � = 0.
As a practical application, for some concrete kinds of binary systems the values of the parameter � are estimated.
In addition, the di�erences between the orbital period in Mane�`s �eld and the corresponding Newtonian �eld are
computed. Also the di�erences between the anomalistic period and orbital period in Mane�`s �eld are considered.

1. Introduction

In the two-body problem, the motion of two masses,
under the mutual Newtonian attraction is studied, the
force function being given by:

U = G
Mm

r
(1)

Here M and m (m < M ) are the corresponding masses,
r is the distance between the two material points, while
G is the Newtonian gravitational constant.

According to the Kepler`s �rst law, the equation of
the orbit, of the mass m in its relative motion around
M is:

r =
p

1 + e cos v
(2)

where p is the parameter of the corresponding conics,
e stands for the orbital eccentricity, while v is the true
anomaly. In the case of an elliptical motion we have
p = a(1 � e2), where a represents the corresponding
semi-major axis of the orbit.

In the year 1924, from some physical considerations,
G. Mane� has introduced the following force function:

U = G
Mm

r

�
1 +

3G(M +m)

2c2r

�
(3)

where c is the speed of light. So he has extend-
ed the Newtonian gravitational �eld through a post-
Newtonian non relativistic �eld. Recently, the two-
body problem in Mane� gravitational �eld was studied
(Mioc, Stoica, 1995; Stoica, Mioc, 1997). Also, the
three classical tests of General Relativity were anal-
ysed (Ureche, 1998,1999,2000). The equation of the

1e-mail: vureche@math.ubbcluj.ro
2e-mail: rroman@math.ubbcluj.ro

Table 1: The values of �
Binary system �
Earth-Moon 3:5 � 10�11
Mars-Phobos 1:5 � 10�10
Large binary system-70 Ophiuchi 2 � 10�9
Sun-Earth 2:9 � 10�8
Sun-Mars 1:9 � 10�8
Our Galaxy-Large Magellan`s Cloud 4:7 � 10�7
Close binary system-V1647Sagittarii 2 � 10�6
Binary pulsar-PSR 1913+16 2:3 � 10�3

relative motion (the case of the noncollisional orbits)
can be writen (Ureche, 1999):

r =
C2(1� �)

G(M +m)
� 1

1 + e cos
p
1� � v

(4)

where C is the constant of areas, while � is given by:

� =
3G2(M +m)2

c2C2 (5)

For 0 < e < 1 and � << 1, Eq. (4), approximately,
represents an ellipse.

In Table 1 are listed the values of � for di�erent
binary systems which are representative in astrophysics.

2. The Kepler`s third law in Mane�`s
�eld

In the present section we shall establish the relationship
for the Kepler`s third law, when the equation of the
orbit is given by (4). In order to do so, from the integral
of areas:

r2
dv

dt
= C (6)
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it follows that the corresponding period will be given
by:

P =
C3(1� �)2

G2(M +m)2
�
Z 2�

0

dv�
1 + e cos

p
1� � v

�2 (7)

or, after some algebraical computations, we can write:

P =
2a

3

2 (1� �)
3

2p
G(M +m)

0
@arctg ���

2
q

1+e
1�e

+
e
p
1� e ��

2
p
1 + e

1
A(8)

Since we have � << 1, after some simple computations,
and having in view only the �rst power of the parameter
� , we have:

P 2(M +m)

a3
=

4�2

G

n
1�

h
3 + (1 � e)

3

2 (1 + e)�
1

2

i
�
o
(9)

Therefore, Eq.(9) represents the relationship for the Ke-
pler`s third law in Mane�`s gravitational �eld.

Remark: For � = 0, Eq. (9) becomes:

P 2(M +m)

a3
=

4�2

G

that is, the Kepler`s third law from Newtonian gravita-
tional �eld is again found.

3. The expression of the anomalistic
period in Mane�`s �eld

As it is known, the anomalistic period represents the
time interval between the two consecutive passages
(transits) of the mass m through the perihelion. In
the case of a Mane�`s �eld, where the equation of the
corresponding orbit is given by (4), during an anoma-
listic period we have: 0 � p

1� � v � 2� whence
0 � v � 2�p

1�� .

Here we have: 1p
1�� � 1 + 1

2� and consequently

0 � v � 2�

�
1 +

1

2
�

�

In such conditions the expression for the anomalistic
period is:

Panom =
1

C

Z 2�(1+ 1

2
�)

0
r2dv (10)

that is:

Panom =
1

C

Z 2�

0
r2dv +

1

C

Z 2�+��

2�
r2dv (11)

The �rst integral from (11) represents the orbital period
Porbit . Now, if we have in view Eq.(4), the expression
(11) becomes:

Panom = Porbit +
C3(1� �)2

G2(M +m)2
�Z 2�+��

2�

dv�
1 + e cos

p
1� �v

�2 (12)

or

Panom = Porbit +
2�a

3

2 (1� e)
3

2p
G(M +m)(1 + e)

�(1� �)
3

2 (13)

If we are keeping only the �rst power of � we can write:

Panom = Porbit
h
1 + (1� e)

3

2 (1 + e)�
1

2�
i
: (14)

From the equations (9), (14) we obtain:

PorbNewt � PorbMan

PorbNewt
=

3 + (1 � e)
3

2 (1 + e)�
1

2

2
� (15)

and

PanomMan � PorbMan

PorbMan
= (1� e

3

2 )(1 + e)�
1

2� (16)

where the abreviations are obvious.

Remarks: 1. For � = 0 we have Panom = Porb =
PorbNewt .
2. For the binary systems given in Table 1 we have
computed:

PorbNewt � PorbMan

PorbNewt

and

PanomMan � PorbMan

PorbMan
:

The numerical results are listed in Table 2, where

A =
PorbNewt � PorbMan

PorbNewt

and

B =
PanomMan � PorbMan

PorbMan
:

The value of PorbNewt for the binary system: Our
Galaxy-Large Magellan`s Cloud (L.M.C.) was comput-
ed with classical third Kepler`s law.

3. If we have in view the expression of the areas
constant C, from Eq.(5) it follows:

� =
3G(M +m)

c2a(1� e2)
(17)

Further, if Rg and R`
g are the gravitational radii of

the two components of a binary system, we can write:
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Table 2: Numerical results
Binary system A B
Earth-Moon 6:81 � 10�11 3:13 � 10�11
Mars-Phobos 2:98 � 10�10 1:46 � 10�10
Large binary system 3:29 � 10�9 0:58 � 10�9
Sun - Earth 5:75 � 10�8 2:85 � 10�8
Sun - Mars 3:64 � 10�8 1:57 � 10�8
Our Galaxy-L.M.C. 9:4 � 10�7 4:74 � 10�7
Close binary system 3:38 � 10�6 0:76 � 10�6
PSR 1913+16 3:66 � 10�3 0:43 � 10�3

Rg = 2GM
c2 and R`

g = 2Gm
c2 . In such conditions Eq.

(14) leads to:

� =
3

2

Rg + R`
g

a (1� e2)
: (18)

The di�erence PorbNewt�PorbMan is of the order of � .
The expression (18) shows that the analysed e�ect be-
comes sensible for close binary systems consisting from
compact components.
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Peculiarities of meteor radiation | dependence of radiated spectra on meteor's velocity, change of meteor spectrum
along its path in accordance with Wien's Law, �nal ares typical for fast meteor showers etc. | allow us to imagine
the physical picture of entering the Earth atmosphere by Near-Earth Objects and to estimate the results of such
impacts more accessibly. Newest experimental data give us a possibility to make a conclusion about additional,
comparably with the classical data, encrease of Earth' mass, wchich are not object to classical description of heat
ow of planets ans Sun, existence of similar to ester all-penetrating particles, etc. Given data allow us to make a
conclusion about the persistant arising of scattering substance. One of the results of this process observing in the
Solar system are short-period comets, minicomets, large meteoroids, observational slow sporadic meteors etc. Unity
in the evolution of scattering substance is con�rmed by spectral observations and by direct measurements from space
stations. Total wave nature of both, the musical proportions and geometrical constructions of Solar system according
to J. Kepler, enable us to make conclusions about its cosmogony and distribution of bodies of this system.

1. The phenomenological description
of meteor

The conception of meteor phenomena was created in
I.S.Astapovich's work [1]. Meteor luminescence, ac-
cording to I.S.Astapovich, appears in the middle of a
meteor's path. There , the meteor enters rather dense
atmosphere layers, when the length a molecule' free
path becomes comparable with a meteor body dimen-
sion.

As for basic physical conceptions the meteor phe-
nomenon can be analyzed additionally because an im-
portant number of factors are not as a rule taken into
consideration when describing in special literature the
physical picture of meteor phenomenon. For instance,
when applying classical appropriateness in order to de-
termine parameters characterizing the meteor, quantity
and quality di�erences in spatial and temporal descrip-
tion of meteor phenomenon are not taken into account.
Every point of meteor path if it's considered to be sta-
tionary, characterizes only spatial distribution of radi-
ating substance. However, every point on meteor's path
is also the source of temporal development of meteor
phenomenon. In this case the radiation of meteor plas-
ma is described on the basis of temporal correlation,
e.g. by kinetic equations [13].

While calculating the di�erent parameters charac-
terizing particular meteor phenomenon, averaged con-

1e-mail: smirnovw@tm.odessa.ua

stants for all meteor data are used. Here the individual
peculiarities of a separate meteor, those of its shape,
of its structure, of its chemical content, the change of
radiation along its path etc. are not taken into account.
For example, the meteor \spectral lines" used in inves-
tigating the meteor spectrograms, �rst of all character-
ize monochromatic image of meteor radiating volume.
The application of its photometric pro�les for spectrum
interpretation is not correct.

When studying the photometric curves of meteors,
appeared in the integral light, the peculiarities of spec-
trum sensitivity of used photographical system are usu-
ally not taken into consideration, which turns to the
distortion of the light curve.

The observed phenomenon | meteor luminescence
| is determined in the atmosphere by a number of facts
de�ning the necessary conditions of meteor' emission
observation. Thus, for visual registration of a meteor,
the de�nite power of radiation is needed.

If a star with magnitude m = +6m is observed vi-
sually it means that this star creates illumination E,
determined from the equality m = -13.89 - 2.5 lgE� .
Here 13.89 the quantity of one lux.

Hence E� = 1; 107 � 10�8lux . Luminous ux � =
Es , where s - is an area of illuminated site. As 1 Lumen
in the area of maximum eye sensitivity
is equal to 1:47 � 10�3 Wt, the ux density is E =
1; 627 � 10�11Wt=m2 .

However, the di�erence between the velocity of star
image movement along the sky and that of meteor
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movement is about 103 � 104 times. That's why the
ux density of radiation of weak meteor �# for keeping
the same inuence on the eye retina as from a star with
magnitude 6 should be consequently higher and should
be equal to not less than E# = 2 �10�7Wt=m2 at every
point of luminescence.

The same calculations may be carried out also for
the glow of separate spectral lines in the case of pho-
tography or observation of meteor spectra. If the dis-
tance to a meteor is R = 100 km , we can get radiating
power at every point of meteor's path, being equal to
4�R2�# = 2; 5:103Wt .

It's clear, that the observed luminescence of mete-
or plasma occurs due to warming up, vaporization and
consequent excitation, and ionization of vapour of me-
teoroid which forms the meteor plasma.

Let's consider the average velocity of a meteor equal
to velocity of Perseid shower v= 6 � 104m=s: Then at
the height of 100 km the meteor encounters nitrogen
molecule ow equal to 3 �10�4g=s through cm2; and at
the height of 80 km every square centimeter of mete-
oroid' cross-section encounters the ow 1:2 � 10�2 g/s.

At other words, every square centimeter of mete-
oroid' cross-section encounters 1018 particles/s at the
height of 100 km and 5 � 1020 particles/s at the height
of 80 km. It is the energy releasing in collisions of atmo-
sphere' particles with meteoroid' surface that leads to
its warning up, boiling and luminescence of evaporated
meteor plasma. In this case the temperature of heated
meteoroid must be not less than the boiling tempera-
ture of iron 3023 K, as iron is a constituent element
almost of all meteoroids.

Thus, at the height of 80 km at meteor velocity v,
the energy of interaction reaches

W# = wNa = 42 � 103 J

cm2s
; (1)

where w is kinetic energy of nitrogen molecule, Na is
encountering ow of particles.

Further, while the meteor is penetrating into the
dense layers of the atmosphere, in boiling the saturated
vapour is formed from solid phase of a meteoroid. It is
not di�cult to �nd its density and concentration, e.g.
for nitrogen, from correlation:

� =
p�

RT
= 1:5 kg=m3; (2)

where � is the pressure of saturated vapour of nitro-
gen at boiling temperature 77 K, � is mass of nitrogen
kilomole, R is universal gaseous constant.

Hence, the molecule concentration of saturated
vapour of nitrogen is 3:2 �1025 particles/m3 . It may be
noticed, that the energy lossed for melting meteoroid
follows expenditure of energy of collisions for forming
meteor plasma (the speci�c melting heat of iron is 270
kJ/kg , for nitrogen - 25.7 kJ/kg).

Photometric measurements of spectrograms along
the meteor path con�rms that maximum energy distri-
bution along the meteor spectrum shifts from long-wave
part of 6000�Ato short-wave part of 4000�Ain accordance
with energetic interactions due to collision with atmo-
sphere particles so far as energetic interactions are in-
creased while a meteor penetrates into dense layers of
the atmosphere. More over, maximum radiation is of-
ten formed at the �nal are of a meteor.

According to Wien's Law, the temperature course
varies from 4800 go 7100 K in this case [13].

Wien's Law:

�maxT = b; (3)

allows us to determine from experimental data the
length of wave, corresponding to maximum of energy
distribution along spectrum �max and more over it
gives us values (in high approximation) of the corre-
sponding temperature of meteor' T radiation.

If we assume the velocity of movement of meteor
fractions together with its parental body equal to v =
6 � 104 m/s, then the corresponding temperature for
nitrogen molecules is:

T =
mv2

3k
= 404 � 104;K; (4)

where m is the mass of molecule, k is the Boltzsmann's
constant. At such temperature not only solid and liquid
meteor' phase cannot exist but also the maximum of
energy distribution along the spectrum shifts to the x-
ray part of the spectrum with �max = 7 �A.

As such a phenomenon during meteor glow really
isn't observed, we have to believe that evaporated mete-
oroid particles are slowed down up to velocity not high-
er than 2:5 �103 m/s. Just these velocities of movement
of meteor plasma particles create radiation at temper-
ature 4 � 103 � 7 � 103 K. It is such radiation that cor-
responds to visible spectrum of a meteor.

The inertia of main mass of a meteoroid is high as
compared with that of evaporated meteoroid particles.
That's why the velocity of a meteoroid during its move-
ment decreases much slower than that of evaporated
meteoroid particles slowed down by encountering gas
ow while colliding. Within some determined limits
velocity v may be believed as permanent. Being slowed
down the particles of meteor plasma lag the meteor
body, forming its coma and train. Within the time lim-
it the t particles' concentration in each point of meteor'
movement is changing according to the Law, which is
explaining by the kinetic equality (Smirnov V.A., 1995,
2000).

Such scattering of the meteoroid' substance with
further radiation of meteor' plasma occur up to the en-
tire mass' loss.
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For time interval �t = 0:1sec that is equal to the
averaged time of meteor movement the maximum heat
conductivity of soil with super�cial sand is:

q =
Ql

S�t�T
= 1; 72:10�4

J

mm:�K
; (5)

where �T=l is temperature gradient, S = 1 m2 .
With such comparatively low heat conductivity val-

ues of substances including those of a meteoroid it is
possible to explain the \long-life" of its solid phase dur-
ing its movement in the atmosphere and conservation
of its sluggishness.

As we can see, while determining heat conductivi-
ty of a meteoroid it is necessary to consider temporal
factor t. During the \momentary" exposure time of a
meteor 10�3s heat from the bombarded surface man-
ages to penetrate into the meteor body for fractions of
a micrometer.

However, as the distance to a meteor decreases, the
process of heat conductivity accelerates. So, in each
point of meteor' movement the conditions of interaction
of meteor and atmosphere are di�er from other points
along the meteor' path.

2. About the mechanisms of evolution
of scattering substance in Solar
Sistems

Meteor is the most prevalence, accesible for mass-scale
observations and the typical object of Solar System.
Due to above mentioned phenomenological description
of this phenomenon we may judge about physics, evo-
lutions and the physical properties of other objects of
Solar System, optical investigations of which present
di�culties compared with meteor investigations.

The spectral examinations of small bodies and mi-
croparticles in Solar System display their common na-
ture, chemical composition and fundamental physical
properties. Along with that, these convincing experi-
mental facts and these observations show the existence
of accelerated processes of evolution and the short-
term changes of the physical properties of the objects
of Solar System. Such phenomena as \infrared cir-
rus," minicomets, macroscopic plasma heterogeneities
in ionosphere, \Soap bubbles" { slow sporadic meteors,
the wave movements of egections out of comet' nucleus
(for example, comet of Jon Bennet 1969 \i") and other
phenomena con�rm hypothesis of S.K. Vsekhsvyatsky
about continuing cosmogony the process of the creating
of new objects in Solar System [5].

As it is known, by means of space station SOHO
actuated on the December, 2, 1995 for 4 years, it was
able to discover more than 100 unknown comets. Due
to this the many cases of the death of comets in the
atmosphere of Sun were observed [11].

Usually, according to the Second principle of ther-
modynamics the process of evolution in Solar system
is connected with the processes of breakdown, disinte-
gration of comets and asteroids at the expense of the
collisions, egections, conversions of the latter into the
smallest objects of Solar System and eventually into
scattering substance.

However, together with the processes of disintegra-
tion exist reverse processes, like antientropic processes
of the organisation of substance into bigger forms. This
is follows at least out of the real fact of existance both,
the elastic and unelastic collisions between particles.
The similar processes are based and described in work
of K.Alfven and G.Arrhenius [2].

The experimental measurements of the geophysical
parameters of planets by Veselov K.E. and others [4]
showed, that duration of earth's day for the year in-
creases upon 10�4 s, the radius of Earth for year in-
creases on 1 cm, the period of the turning of Moon
round Earth decreases on 10�3 s per year, the perihe-
lions of planets for 100 year old are displaced at Mer-
cury - on 43 arc.s., Venus - on 8.4 arc.s., Earth - on 3.8
arc.s., Mars - on 1.3 arc.s., etc.

These facts allowed Moscow' geophysicists to make
conclusions about the continuous growth of the mass-
es of planets at the expense, as to the assumption of
authors, of the energy of surrounding gravity vacuum.
The increasing of the mass of planets occurs according
to Law:

�m =
4m1M"

c2a (1� "2)
; (6)

where  is constant of gravitation, m1 is the mass of
planet, the orbit of which has eccetricity " , great semi-
axis a, c is velocity of light, M is the mass of Sun.

Earlier, the theoretical explanation of the increase
of the masses of planets based on the calculation \sur-
plus" of the heat ows according to one-�eld theory by
Blekett was made by G.I. Kuzjmenko [8, 9, 10].

Theoretical conclusion about the growth of the
masses of cosmic objects was con�rmed by geophys-
ical experimental data.

The mechanismof the growth of masses by Veselov K.E.
is de�ned at the expense of the interaction of accelerat-
edly moving object with gravity vacuum. Under gravi-
ty vacuum is understood material environment �lled in
with chaotic moving with the velocity of light particles
- gravitons. With the change of the velocity of body
the part of gravitons enters the resistant structure of
body. In this case the change of the mass of body is
proportionally to quantity of the work done. The body
mass grows independently from, whether body breaks
or accelerates when moving on orbit. Such de�nition
removes contradictions in known hypothesis of Lesage.
The authors of works on gravidynamic believe, that
processes of gravitational interaction resulting to the
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increasing of usual substance, are widely circulated in
nature.

Certain interest represent the views of the author of
work devoted etheredynamics [3]. Using the conclusion
of ancient philosophers about endless structure of mat-
ter \deep and upwards," author examined vacuum as
a certain gasiform environment, full of \amers" (term
introduced by Demokrit).

Such mechanical approach allows author to calcu-
late the inner energy of the cubic metre of ether which
turns out to be larger on 17 points than energy appear-
ing at the explosion of a megaton nuclear bomb!

Author consideres the microobjects as the chains of
vortexs inside the ether. (Similar point of view in 20th
was supported by physicist N.K.Kasterin and others).

The types of interactions are described by various
ways of amers' movements. The continuous growth of
masses is explaned by the ether absorption.

Similar mechanical approach overcomes the di�cul-
ties of the coordination of the theory of gravity with
quantum mechanics. So, if we apply the correlation of
indeterminesses by W.Heisenberg to phenomenon oc-
curring in vacuum at a distance 10�15 m, indetermi-
ness in the quantity of energy or impulse should turn
to its uctuations. According to the common theory
of relativity where must form the virtual black holes,
but space-time upon \planck" distances greatly bands,
forming \foam". The energy of similar uctuations is
equal to 1028eV and is named \planck" energy.

Received result is only on 4 points less than quantity
of the inner energy of the cubic metre of gasiform ether,
calculated by V.A.Atsiukovsky.

To overcome the di�culties of the quantum the-
ory of �eld and the explanation of the properties of
strongly interacting particles-hadronics in the middle
of 60 th was created the theory of superstrings. In this
case were introduced 6 additional measurements. In
three-dimensional world the \string" behaves as point-
particle.

Out of the quantum equivalence of wave and particle
followed, that gravity wave corresponds, according to
the theory of superstring, the particle - graviton.

The number of the con�gurations of string, the uc-
tuating mode of common string de�ne all known ele-
mentary particles [12]. The space of the possible con-
�gurations of strings is considered as the development
of ideas of usual space. Its geometry is a type of the
string �eld. In theory were considered closed and open
strings. When open string encounter, they may inter-
act, uniting its ends.

Obviously, that in the basis of the evolution of the
various objects of Solar System lies pattern of super-
strings.

According to the principle of the unity of the laws
of nature, evidently, that not only the equation of
Schrdinger E., but also pattern of superstring with cor-
responding modes can describe the history of formation

and the existence of macrobodies of Solar System. The
example of such cosmogonic pattern is presented below.

Here were used the ideas of J.Kepler, described in
his work \The Harmony of Universe," where was giv-
en the description of Universe on the base of not only
astronomical and mathematical regularities, but also
musical proportions [15, 16].

3. About one supplement of the
\Garmony of Universe by
J. Kepler"

In the book by J. Kepler \Welt Harmonik" (Munchen-
Berlin 1939, Verlag R. Oldenbourg) the musical pro-
portions are united with geometrical means of building
Platoon's inscribed and described �gures. From this
construction of geometrical �gures in the scales of Solar
system J. Kepler receives the method of the detectings
of the distances of planets from Sun, when the orbits of
planets are equal with geometrical �gure built accord-
ingly inscribed or described around another.

J. Kepler even introduces the conception of \contra-
point of planets" comparing the movement of planets
with certain musical intervals and notes and forming on
the such approach the laws of planets' movement.

Proportions, received by J. Kepler, are possible in
the case of formations of standing waves in the space of
Solar system, when the place of the formation of planets
(according to J. Kepler, constucted Platoon's �gures)
conforms the main surfaces of standing waves having as
the source the central luminary of Solar system. If such
model, coming out of the idea of J.Kepler, takes place,
when during the formation of standing waves scattered
substance in Solar system must pour on the main sur-
face and then stick together to assemble into planet
body.

Similarly in experiments of Chladny, during the for-
mation of standing wave on the planes of uctuating
plate scattered along its particles are collecting togeth-
er, getting from points, which uctuate with maximal
amplitude, to the points, the amplitude of uctuations
of which is equal to zero, �lling in the main lines. (On
space this will be the \main surfaces"). In such a way
will form symmetrical �gures, which are making some-
times wonderful picture.

So, if we will consider the central luminary the
source of gravitational waves, which, reecting from
less densible environment, surrounding scattering sub-
stance of Solar system in the period of its initial evo-
lution, then standing gravitational wave with certain
points of maximum displacement and main points will
form.

Such equation for one-dimension case being solution
to corresponding of the description of this type of the
motion of wave equation in particular derivative, maybe
used for the detecting of the coordinates of main points.
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Table 1: The table of the distance of planets from Sun
expressed across the nodes of standing gravitational
wave
Planet True distance Calculated distance
Mercury 0.39 0.39
Venus 0.72 0.39 + 0.50 � = 0.65
Earth 1.00 0.39 + 1.50 � = 1.17
Mars 1.52 1.00 + 1,00 � = 1.52
Asteroids 2.90 1.00 + 4.00 � = 3.08
Jupiter 5.20 1.00 + 8.00 � = 5.16
Saturn 9.54 1.00 + 16.0 � = 9.32
Uranus 19.20 1.00 + 35.0 � =19.20
Neptun 30.10 1.00 + 56.0 � =30.12
Pluton 39.50 1.00 + 74.0 � =39.48

These coordinates, count o� from the source of wave,
must correspond to the distances of planets from Sun,
explaining the physical sense of Bode' rule.

If we would mark the coordinate, along which the
wave through Y will form, then for one-dimension
standing wave the coordinates of main points corre-
spond to points de�ned from the condition:

Y =
2n+ 1

4
�: (7)

In this formula n is whole numerals 0, 1, 2,... How-
ever signi�cance n=0, we would believe appropriate
source of the formations of standing wave along with
point formation initial main point. Then for Mercury
shall admit n = 1. In such condition for the length of
gravitational wave � we receive signi�cance 0.52 AU.
Substituting for Venus n=2, for Earth n=3, receive the
corresponding to the lengths of waves 0.58 AU and 0.57
AU.

The most accuracy of the detecting of the length
of wave, evidently, gives the planet residing on nearest
distance from the source of waves, i.e. Mercury. We
shall adopt the length of main gravitational wave (\ba-
sic tone") � = 0:52 AU. Then planet' orbits of Solar
system must be located in main lines and points, being
away from numerals, which are multiple �=2.

From such condition it may be received the \theo-
retical" distances of planets from Sun. In Table are pre-
sented such distances in compare with true distances.

Based on presented data \center of gravity" of the
system of the belt of asteroids, as well as of Saturn
maybe de�ned more precisely.

Certainly, during the formation of planets bodies
larger role, aside from the intended stream of the energy
of gravitational waves, could play the forces of another
nature, for example, electromagnetic, which could carry
in process of forming of planets additional e�ects, that
could change the position of Venus and Earth relatively
to the source of waves.

As it can be seen from Table, together with the dis-
tance increasing from the central body, the scale of �ll-

ing of \main surfaces" in space, or points in above men-
tioned one-dimension case, grows almost in geometrical
progression.

Obviously, here we can see the mechanics of \gold
section," ensuring the harmonious building of this nat-
ural formation.
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In the article on an example of two fundamental concepts of a cosmology, { \perpetuity" and \gravitation" { the
authors show un�tness of conventional general world outlook and general philosophical doctrines in build-up of the
consistent theories and models of the Universe, pattern of the world as a whole. They also show an inconsistency and
unauthenticity of a conventional method abstract view for formation of concepts ostensibly reecting an objective
reality, material world. The authors of the article put a problem on \insuperable" inconsistencies and problems
revealing in all fundamental concepts and theories of a modern science and making of a consistent alternate world
science, pattern of the world as a whole.

1. Introduction

1.1. Universe as whole is the most general cosmo-
logical object of a cosmology. The Universe including
all substance is characterized by non-creative and non-
reach ability, in�nite variety of properties, connections,
forms of life and tendencies of development. Thus, the
Universe as whole is perpetual. The modern sights
on the Universe as on in�nite cosmological object are
founded on general world outlook and general philo-
sophical doctrine about perpetuity, which reects un-
bounded variety of the material world in space and time
[4, pages 205, 44, 76; 3, volume 3, page 476].

1.2. For build-up of the theories and models of the
Universe in a cosmology the basic physical theories de-
scribing laws of a substance motion are used as the data
of astronomical observations and experimental physics.
In physics, according to a statement about interactions
of material objects, gravitation concerns one of funda-
mental types interaction. This statement is based on
general world outlook and general philosophical doc-
trine about the motion as universal property of a sub-
stance including, besides other motion forms, gravita-
tional interaction of material objects, bodies [3, volume
2, page 476, volume 1, page 263; 4, pages 65, 105].

1.3. Indicated general world outlook and general
philosophical doctrine are problematic, contain \un-
solvable" inconsistencies, and that's why can not be
used as conceptual basis for a world science, includ-
ing cosmology. The scientists, following general world
outlook and general philosophical doctrines, general sci-
ence views and concepts, without connecting with them
of a cosmology problem, are inclined to repeat and re-
produce errors and contradictions made in these doc-

1Phone: +38 (0572) 524-309

trines and approaches.

1.4. In the article the authors show, what \un-
solvable" contradictions contain fundamental concepts
{ \perpetuity" and \gravitation" used in a cosmolo-
gy, indicate on problematic further critical use of these
concepts in a science, show un�tness of a abstract view
method for formation of any concepts. Besides, the
authors put a problem on reforming general view and
general philosophic doctrines and concepts, elimination
of inconsistent de�nitions of fundamental concepts, de-
velopment of a consistent alternate world science, in-
cluding consistent cosmological theories and models of
the Universe.

2. \Perpetuity"

2.1. According to conventional de�nition, the con-
cept \perpetuity" reects general character of the ma-
terial world as its unbounded variety in space and in
time. Nevertheless, in a view general world outlook
and general philosophical doctrine about material abil-
ity of the world, about a substance as objective reality
existing outside and irrespective of human conscious-
ness and reected by it, it is impossible to form concept
\perpetuity", which could reect all in�nite variety of
the material world [5, page 57; 4, page 44].

2.2. The substance on de�nition, though envelops
an in�nite set of really existing material objects and
systems, does not exist di�erently, as in the particu-
lar forms of these material objects and systems. Each
object of the material world is terminating and has par-
ticular boundaries { spatial, time, quantitative, quali-
tative etc. Outcoming of this, an objective reality, ma-
terial world and substance have no in�nite objects. It
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means the presence of restricted variety of material ob-
jects and systems as object practical and knowledge
activity in the material world only. Hence, the con-
cept \perpetuity", which ostensibly reects \unbound-
ed variety of the material world in space and in time",
concerns something other, but in any way to the mate-
rial world, which variety is restricted and has the end.
Besides \the in�nite variety" as the object cannot be
ended, restricted, spotted and to learnt it can't be re-
ferred to the reality included in to the activity and used
in any way [4, page 252; 5, page 349].

2.3. Besides problems with in�nite objects, the con-
cept \perpetuity" contains di�culties, connected with
the operation of in�nite objects' reection. The concept
\perpetuity" on de�nition reects unbounded variety of
the material world in space and in time. The technol-
ogy of the reection concept requires the presence of
primacy and independence of the material object re-
ection in relation to the reecting subject, which is
secondary and can not reect the material object in
concept, which is not existing outside and irrespective
of the subject. Obviously, that no subject can gener-
ate knowledge about \in�nite variety of the material
world", which would correspond the concept \perpetu-
ity" with the help of technology and concept of reec-
tion. The principle of process adequacy of reection
requires the result correspondence of reection to the
reected object. In case with in�nite variety of the
material world and its reection in the concept \per-
petuity", the indicated principle of the adequacy is not
ful�lled, as it is impossible to receive correspondence
of reection to the reected in a view non-reach abil-
ity, indeterminacy, immensity of the last. Certainly,
the particular restricted part of in�nite variety of the
material world can be reected, but then the complete
in�nite variety of the whole material world loses, as a
minimum, knowledge and also ontological, world out-
look value as not relevant to the reality. The concept
\perpetuity" as reection \of in�nite variety of the ma-
terial world" of a non adequately reected reality { the
material world, which concerning the reecting subject
always appears as a particular restricted part of an ob-
jective reality. So the concept \perpetuity" does not
reect in�nite variety of an objective reality [4, pages
454-455; 2, volume 1, pages 14-20, volume 2, pages 10-
24].

2.4. As it is visible, the concept \perpetuity" is
formed outside of any dependence from an objective
reality, material world, and as outside of the technolo-
gy and reection concept and the principle of reection
adequacy to the reected one. Most likely, the concept
\perpetuity" reects the objects, appearances or pro-
cesses, which there are no in an objective reality, ma-
terial world. And it is already general science problem,
which becomes obvious after detection of inconsisten-
cies made in the de�nition of the concept \perpetuity".

2.5. In this connection the authors of the article of-

fer to formulate some problematic questions on perpe-
tuity, which solution is capable to change fundamental
general world outlook and general philosophical doc-
trines and general science views on an objective reality,
material world etc.: 1) What the \in�nite variety", if
not the material world concerns? 2) For what the con-
cept \perpetuity" is set and used?

3. \Gravitation"

3.1. According to conventional de�nition, the con-
cept \gravitation" reects a universal and fundamental
type of interaction between any kinds of a physical sub-
stance, material objects, bodes [1, volume 2, page 513].

3.2. According to general world outlook and gen-
eral philosophical doctrine about the material unity of
the world, there is nothing in the world that would not
be the particular form of a substance, its property or
development of its properties and interrelations. The
material unity of the world is exhibited in universal
connection of appearances, available at all kinds of a
substance of such universal and global properties, as
a motion, space, time, ability to self-development etc.
The universal connection of appearances represents the
result of universal and global interaction of all subjects
and appearances of the material world. This connec-
tion expresses structural interior unity of all elements
and properties in each system, as well as inde�nitely
manifold connections and relations of the system with
other systems, surrounding it, or appearances [4, page
136].

3.3. Thus, indicated general world outlook and gen-
eral philosophical doctrine about the material unity of
the world requires to view any type of a motion and
interaction, to which the gravitational interaction con-
cern also, exclusively as essential and universal proper-
ties of a substance as a whole, material objects, systems
and bodies in particular [4, page 136]. However further
viewing of this doctrine shows an inconsistency and im-
possibility of a statement that the motion and interac-
tion of bodies, in particular gravitational interaction,
are essential properties of these bodies and systems of
bodies. On the contrary, the forces causing all kinds
and types of motion and interaction act outside mate-
rial objects systems and bodies.

3.4. On de�nition the gravitational interaction, as
well as any other, represents the process of mutual in-
uence of material objects, bodies on each other by sub-
stance and motion transfer. The interaction determines
the existence and structural organization of any mate-
rial system, its properties, its integrating along with
other bodies in system of the greater order. From the
concept of universal interaction of material objects or
bodies with each other it, follows, that in the materi-
al world there is no and there can not be such objects
or bodies, which could be outside any system, outside
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any interactions [4, page 65]. Any system, in its turn,
is characterized by plurality of elements being in rela-
tions and connections among themselves and forming
a particular wholeness, unity [4, page 408]. Any ma-
terial objects, bodies comprising any system, represent
elements of this system. The elements of the system
always are considered as indivisible [4, page 535]. They
have no properties of the system. Thus, gravitational
interaction, changing bodies position { system elements
{ each relevant other, changes properties of the system,
that is the relation and connection between system ele-
ments, but is not a�ected up on a state and property of
bodies remaining constant and indivisible as elements of
the system. Besides the material objects, bodies being
the system elements of objects, bodies, can not initiate
the change of natural properties and system properties,
which they make. The system of material objects, bod-
ies also can not change the properties of itself on def-
inition. The systems of material objects, bodies being
the systems elements of the greater order, are indivisi-
ble as elements of these systems and have no structural
organization and other properties of the system as such
one. That's why the change of system properties of
the greater order can not determine the change of sys-
tems properties of the smaller order being the systems
elements of the greater order.

3.5. So, despite of the statements of general world
outlook and general philosophical doctrines about the
material unity of the world and about a motion and
interaction as universal properties of a substance, the
gravitational interaction can be the property neither
material objects and bodies, nor systems consisting of
them. As the properties of the system and its compo-
nent elements can not cause and determine interaction
of this system elements and change of properties of the
system. Accordingly, the properties of bodies, system
elements, (energy, mass, density etc.) and properties
of bodies system (interrelation and the laws of interre-
lations between bodies) can not determine interaction
and motion (approaching, retardation) of bodies within
the framework of the system.

3.6. Thus, if system of material bodies and its el-
ements do not cause a motion and any type of inter-
action, for example gravitational, and the motion and
interaction do not inuence upon the properties of ma-
terial bodies, so the motion, and any type of interaction,
including gravitational, belongs to something exterior,
concerning neither to system of material bodies, nor to
its elements. However, the statement about belonging
of a motion and interaction to something exterior, not
concerning the material world both discredits general
world outlook and general philosophical doctrine about
material unity of the world and about a motion and
interaction as universal property of a substance.

3.7. Outcoming of this, the authors of the article
o�er following problematic questions on a gravitational
interaction, which solution is capable to change funda-

mental general world outlook and general philosophical
the doctrines and general science views on an objective
reality, material world etc.: 1) The property of which
is \gravitational interaction", if it can not be the prop-
erty of material objects, bodies? 2) What is the con-
cept \gravitation" is set and used? 3) What determines
\gravitational interaction" of material objects, bodies?

4. \Abstraction"

4.1. According to above-stated general world out-
look and general philosophical doctrines, the concepts
\perpetuity" and \gravitation" could be obtained as a
result of application of an abstract view method. How-
ever this method does not give the complete knowledge
of an objective reality, or does not give knowledge of
the material world at all.

4.2. The doctrine about in�nite variety of the mate-
rial world restricts the opportunities of reection during
formation of concepts: it is impossible practically to re-
ect in�nite variety of the material world. Nevertheless,
for the con�rmation of the indicated doctrine about in-
�nite variety of the material world, the scientists tra-
ditionally use an abstract view method. The abstract
view method consists in forming images of the actual
world (imaginations, concepts, judgements) by means
of abstraction and replenishing (operations), that is by
use (or mastering) only a part from a set of the relevant
data and addition to this part of the new information
which is not outcoming from these data [5, pages 6-7].
The concepts formed by an abstraction from a series
of the properties of reected material objects or by al-
lotment them by new properties, neither in that, nor
the other case will reect adequately the data of ma-
terial objects. So, the unity of properties of any ma-
terial objects means and determines its quality. The
quality of any material object is interlinked to it as
with whole, contains plurality of all its properties and,
thus, determines its life [4, pages 186-187]. Therefore
at formation of the concept about the material object
by an abstract view method, it is impossible to receive
in result the concept, which would reect this material
object. As a result of an abstraction from a series of
properties of the material object or allotment it with
new property the new quality, new life, new object, {
is not the same for which the operations of abstract
view were conducted. Thus, the concepts obtained by
application of an abstract view method, can not be in-
terlinked to an objective reality though its reection
in the data concepts. Therefore concepts \perpetuity"
and \gravitation", which, obviously, are formed with
the help of an abstract view method, can not have re-
lation to an objective reality, material world, despite
of general world outlook and general philosophical doc-
trine restriction on existence of something outside of
the material world.
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4.3. The authors of the article o�er the following
problematic on an abstract view method, which solu-
tion is capable to change fundamental general world
outlook and general philosophical doctrines and gener-
al science views on an objective reality, material world
etc.: 1) What do the concepts reect, it they do not re-
ect really existing things and appearances (objective
world, substance)? 2) How to learn the objective world,
substance, if the method of an abstract view does not
allow to learn it?

5. Conclusion

5.1. Thus, from viewing two of all fundamental
concepts of a cosmology { \perpetuity" and \gravita-
tion" it is visible, that they and their de�nitions are
sustained in strict correspondence with general world
outlook and general philosophical doctrines and con-
tain the same inconsistencies and errors, as these doc-
trines. The indicated fundamental concepts can reect
everything, except an objective reality, which declare
the indicated doctrines. No hypothetical and experi-
mental attempts of physicists, cosmology scientists and
other scientists within the framework of private sciences
in former and new times, probably, are not capable to
overcome explicit, and for them very di�cult incon-
sistencies contained in fundamental concepts and doc-
trines.

5.2. The authors, as a matter of fact, have already
begun operation on severe and multifold reforming of
all world science. This paper represents one more step.
In it the authors on an example only of two concepts
(\perpetuity", \gravitation") and method of abstract
view apply a new author's method of detection of in-
tolerable inconsistencies in fundamental concepts and
doctrines. Certainly, the fundamental errors of a world
science do not lie on a surface, { they are well latent
and are not visible neither with �rst, nor with second
or third view etc. There is a general impression, that
the errors and inconsistencies so are well latent and dis-
guised purposely, with the particular purpose, which, in
its turn, latent.

5.3. So and otherwise, but in a modern world sci-
ence, obviously, there are no methods of intolerable
inconsistency detection in fundamental concepts and
doctrines, their possible engagement. Therefore new
author's method, the results of which applications are
shown in this article, can be used with success for de-
velopment of a new consistent alternate world science.

5.4. The answers to problematic questions posed
in the article can be obtained as a result of applica-
tion of a new author's method. But they are already
the following step on the way of severe and multifold
reforming of a world science. The authors of this arti-
cle o�er scientists, science o�cers, everyone, who will
accept the solution fully to be acquainted with a new

author's method and to take part in the development
of a new consistent alternate world science, to appeal
to them to the indicated address and telephone.

5.5. Pay attention the publications! In the following
issues of the magazine the authors intend to consider
the following fundamental concepts: \space", \time",
and method of experiment.
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Saturday, NOVEMBER 11

09.00-11.00 | RELATIVISTIC ASTROPHYSICS (Chairman M.M. Abdildin):

| Zhuravlev V.M., Kornilov D.A. NONUNIFORM COSMOLOGICAL MODEL WITH A CHARGED
SCALAR FIELD AND IDEAL FLUID (20+3 min);

|Chashihin J.V. DIMINUTION OF COSMIC DISTANCES SOLVES PROBLEMS OF SUPERLUMINAL
EXPANSION AND OF GALACTIC HALOS (15+5 min);

| Vishnevskaya I.V., Guziy S., Zelenskaya E.A., Shlyapnikov A. RESULTS OF THE OPTICAL
OBSERVATIONS X-RAY TRANSIENTS XTE J1859+226 AND XTE J1118+480 (12+1 min);

| Kontorovich V.M., Shelyag S.I. THE GALAXY CLUSTER EVOLUTION, DEPEND ON GRAVITA-
TIONAL INTERACTION AND MERGING OF GALAXIES IN CLUSTER (15+2 min);

| Abdildin M.M., Omarov M.S., Abishev M.E. ON THE ORBITAL STABILITY OF THE MOTION
PROBLEMS IN GR (12+1 min);

| Abdildin M.M., Abishev M.E. INTEGRATION OF THE EQUATION OF ROTATION MOTION IN
PROBLEM OF TWO ROTATED BODIES IN GR (IN CASE OF INFINITE MOTION) (10+1 min).

| Orlyansky O.Yu. SMALL BODIES MOTION PECULIARITY IN THE ROTATION STAR SYSTEMS
(10+1 min);

|Alexandrov Yu.V., PortyankinaA.V. APPROXIMATION OF ASTEROIDS GRAVITATION FIELDS
BY THE GRAVITATIONAL DOUBLET (10+2).

11.00-11.30 | co�ee break

11.30-13.00 | RELATIVISTIC ASTROPHYSICS (Chairman A.A. Minakov):

| Abdildin M.M., Omarov M.S., Komarov A.A. ON THE RELATIVISTIC TWO-BODY PROBLEM
ACCOUNTING TIDES (20+5 min);

| Zima I.I., Bogdanov G.F. CORONAL OF THE HOLE AND ROTOR MAGNETIC WAVES (20+5
min);

- Abdildin M.M.,Omarov M.S., Komarov A.A. OPTIMIZATION OF CHOICE OF VECTOR ELE-
MENTS WITHIN THE ADIABATIC MOTION GR THEORY (20+5 min);

| Patsera Yu.I., Yemets V.M. DRAGGING EFFECTS OF INERTIAL FRAMES OF REFERENCE-
PERSPECTIVE OF GROUND-BASED EXPERIMENTS (12+3 min).

13.00-14.00 | lunch break

14.00-16.00 | GRAVITATIONAL EXPERIMENTS (Chairman Z.G. Murzakhanov):

| Omelyanchuk A.N. SUPERCONDUCTIVITY AND GRAVITATION (20+3 min);
| Daishev R.A., Balakin A.B. LUNAR TEST AND ALTERNATIVE RESOLUTION IN THE THEO-

RY OF RESPONSE OF ELECTRO-ELASTODYNAMIC DETECTOR OF GRAVITATIONAL FIELD LOW-
FREQUENCY VARIATIONS (25+5 min);

| Alexeev A.D., Bronnikov K.A., Kolosnitsyn N.I., Konstantinov M.Yu., Melnikov V.N.,
Sanders A.J. TEORETICAL ANALYSIS OF SEE PROJECT ON DETERMINATION OF PARAMETERS
OF GRAVITATIONAL INTERACTION ON A SATTELITE BOARD (25+5 min).

| Izmailov G.N., Ozolin V.V. LABORATORY EXPERIMENT ON CHECK OF ANISOTROPY OF
LIGHT SPEED (15+5 min);

| Gorelik I.Yu. GRAVITY-THERMAL COIL (25+2 min).

16.00-16.30 | co�ee break

16.30-18.10 | GRAVITATIONAL EXPERIMENTS (Chairman V.V. Ozolin):

| Daishev R.A., Levin S.F., Murzakhanov Z.G., Skochilov A.F. PROCESSING OF RESPONSE
SIGNAL OF GRAVITATION WAVE DETECTOR (20+5 min);
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|Grunskaya L.V., Isakevich V.V., Vinogradov D.V. EXPERIMENTAL INVESTIGATIONS OF THE
ELF VARIATIONS OF THE EARTH ELECTROMAGNETIC FIELD AND GRAVITATIONAL WAVE RADI-
ATION (20+4 min);

| Kolosnitsin N.I. ABOUT PERFORMANCE OF EXPERIMENT FOR DETECTION OF NEW LONG-
RANGE FORCES (15+2 min);

| Levin S.F. METROLOGICAL SUPPORT OF MEASURING PROBLEMS OF IDENTIFICATION FOR
GRAVITATION AND OPTICAL MEASUREMENT SIGNALS (15+2 min);

|Ozerov M.F., Kochetov A.E., Verozub L.V. AABOUT GRAVITY FORCE EXPERIMENTAL TEST-
ING IN THE METRIC-FIELD GRAVITATION EQUITIONS (15+2 min).

18.10-19.00|POSTERS "GRAVITATIONAL EXPERIMENTS" ANDGENERAL DISCUSSION:

1. Alpin T.Yu., Balakin A.B. GRAVITATIONAL RADIATION AND OPTICAL ACTIVITY IN THE
ANISOTROPIC MEDIA.

2. Bogdanov Yu.A. CORRELATION OF GRAVITATIONAL POTENTIAL AND ELECTROMAGNETIC
RADIATIONS IN PLACES OF THE EARTH'S CRUST BREAKS.

3. Chashihin J.V. AN IDEA FOR DIRECT EXPERIMENTAL MEASUREMENT OF THE SPEED OF
GRAVITATIONAL INTERACTION.

4. Mizrakhy V.M. BIOGRAVITATION PHENOMENON MANIFESTED BY A HUMAN BEING.
5. Trushenev A.Ya. ABOUT AN OPPORTUNITY OF MAKING A VORTICAL ELECTROMAGNETIC

FIELD FOR GENERATION OF GRAVITATIONAL WAVES.
6. Zhuck N.A. COSMOLOGICAL EFFECTS IN BULKY MICHELSON INTERFEROMETERS.

19-00 | closing of the Conference
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DISCUSSION

Editorial Council accepts also a response on arti-
cles, published in the journal \Spacetime & Substance".
They should be no more than 1 journal page in length
and should not contain �gures but only to refer to the
already published materials. But they can contain the
formulas. The recalls are publishing in section "Discus-
sion".

General forms of the discussion (example):

From: N.A. Zhuck1

To: N.D. Kolpakov
Article: N.D. Kolpakov, The discovery of polariza-

tion waves and problems of physics
Journal: Vol. 1 (2000), No. 1, p. 35

Data: Juny 15, 2000

The proton model is unconvincing (see Fig. 2). I
recommend the proton model from Ref. [1].

(Text of the response 1).

References

[1] B.V. Bolotov, N.A. Bolotova, M.B. Bolotov,
\Structure foundations of substance (the physic-
ochemical Bolotov isosteres table)," Zaporozhie,
SIA, 1996, 110 pp.

In 2001 we begin to consider on pages of Journal
following problems on the published papers:

1. Whether rights an Einstein, stating, what a Body
Mass depends on velocity of its motion?

2. Whether can Binary Geometrophysics unit a
gravitation and electromagnetism?

3. Whether the identity of Inertial and Gravitation-
al Masses is proved and what this implies?

4. Whether the proofs of existence of the Universe
Big Bang are univalent?

5. Whether can PolarizationWaves be spread faster
than light?

6. Whether it is possible in mathematician and
physics to do without Imaginary Unity?

1Research and Technological Institute of Transcription, Trans-
lation and Replication, JSC, Box 589, 3 Kolomenskaya St.,
Kharkov 61166, Ukraine, E-mail: zhuck@insurance.kharkov.ua

NEW BOOKS

Research and publishing Ltd \Model Vselennoy"
(Kharkov) in 2000 was issued the monography \Cos-
mology", which can be ordered in the publisher. The
cost of the monography together with the cost of trans-
fer by mail in limits of Ukraine is equal 25 hryvnyas.
The banking essential elements of the publisher, re-
quirement of payment and answers to problems are
sent by E-mail under the �rst requirement of the inter-
ested persons. The summary on the indicated book is
given below.

Zhuck N.A. Cosmology. - Kharkov: Model
Vselennoy, Ltd, 2000, 464 pp. ISBN 966-7875-
00-8. (in Russian).

The nonconventional enunciating of bases of a cos-
mology is given in the monography with use of a �eld
statement of the General Relativity and designed au-
thor of the new stationary model of the Universe.

It is shown, that the world law of gravitation, 1-st,
2-nd and 3-rd Newton's laws, law of distribution of light
and other laws of physics are only approaches of the
more common physical laws, in which the mutual grav-
itational communication of all objects of the Universe
is taken into account. The identity of inert and gravi-
tational masses is proved spirit of the Mach principle.
The unknowns earlier gravitational viscosity and geode-
tic curvature of the Universe are described. Redshift of
galaxies radiation are in a new fashion explained, cos-
mic microwave background radiation, Doppler e�ect,
widescale structure of the Universe and much other.
The plan of fundamental experiment of measuring me-
dial density of the Universe is o�ered.

The communication of new discoveries with abnor-
mal natural phenomena, the problem of UFO, key op-
portunity of making of the controllable gravitational
screen and construction of a ight vehicle by the way
"ying saucers" is shown. The communication of a cos-
mology with a microcosm, electromagnetism and dis-
tribution of life in the Universe is surveyed by way of a
discussion.

For the scientist of a physical and physical-technical
directory, astronomers, teachers, post-graduate stu-
dents, students.
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or on diskettes (3.5"). The manuscripts can be adopted in other view only for familiarization.

The original manuscripts should be preferably no longer then 6 pages. They should contain no more than 4
�gures. Length of the manuscript can be up to 10 pages only in exclusive cases (at arguing problems of primary
importance). If the length of the manuscript exceeds 10 pages, it should be divided by the author into two or
more papers, each of which should contain all pieces of a separate paper (title, authors, abstracts, text, references
etc.). The Editorial Council accepts for the publication the brief reports too.

The payment for the publication of the manuscripts is not done. Each author gets the electronic version of
that Journal edition, in which his paper was published free of charge.

An E-mail message acknowledging the receipt of the manuscript will be sent to the corresponding
author within two working days after the manuscript receipt. If a message is not received please contact
zhuck@insurance.kharkov.ua to inquire about the manuscripts.

The Style File and Instructions for its use can be found at http://spacetime.narod.ru (sample.zip, 19 kb).
An abstract (within 20 lines) must be submitted. This one should be concise and complete regardless of the

paper content. Include purpose, methodology, results, and conclusions. References should not be cited in the
abstract. The abstract should be suitable for separate publication in an abstract journal and be adequate for
indexing.

If the argument of an exponential is complicated or long, \exp" rather than \e" should be used. Awkward
fractional composition can be avoided by the proper introduction of negative degrees. Solidus fractions (l/r) should
be used, and enough enclosures should be included to avoid ambiguity in the text. According to the accepted
convention, parentheses, brackets, and braces are in the order f [ ( ) ] g. Displayed equations should be numbered
consecutively throughout the paper; the number (in parentheses) should be to the right of the equation.

Figures (black-and-while) should be of minimal size providing clear understanding. Breadth of the �gure should
not exceed 84 mm or 174 mm (in exclusive cases). Figures should be made out as separate �les in the format of
*.pcx (300 dpi/inch) or *.eps (minimum of kb).

Each �gure must be cited in numerical order in the text and must have �gure legend.
Tables should be typed as authors expect them to look in print. Every table must have a title, and all columns

must have headings. Column headings must be arranged so that their relation to the data is clear. Footnotes
should be indicated by reference marks 1 , 2 etc. or by lowercase letters typed as superiors. Each table must be
cited in the text.

The Editorial Council accepts also response on papers, published in the Journal. They should be no more than
1 journal page in length and should not contain �gures but only to refer to the already published materials. But
they can contain the formulas. The recalls are publishing in section "Discussion".

The list of references may be formed either by �rst citation in the text, or alphabetically.
Only works cited in the text should be included in the reference list. Personal communications and unpublished

data or reports are not included in the reference list; they should be shown parenthetically in the text: (F.S. Jones,
unpublished data, 1990).

The title of paper is permissible not to indicate. It is permissible to give only the initial page number of a
paper. The format of the reference list is as indicated below.
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