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Abstract Ten-dimensional space of events with structure of geometry of an absolute par-
allelism is examined. Cartan’s structural equations are presented as the new vacuum equa-
tions generalizing Einstein vacuum equations. Einstein’s equations with geometrized energy-
momentum tensor of the matter (an Exotic Matter) are obtained. The mass of an object as
an Exotic Mass sourced from the torsion of space of an absolute parallelism, can be created
by rotation of an usual matter that confirms Cartan’s idea. Supported by the new vacuum
equations - the present model of the 4D gyroscope confirms the ability of a spacecraft to move
in space, due to control and operating of the metrics and curvature of space-time, which was
developed and investigated.

Einstein believed that the main problem in the Unified Field The-
ory was the geometrization of the energy-momentum tensor of the
matter on the right-hand side of his equations

Rij − 1/2gijR = κTij.

Einstein pointed out at the following issues:

1. The energy-momentum tensor Tij was introduced "manually"
and thus had got phenomenological structure.

2. The real energy-momentum tensor Tij mast have a purely field
formation and from the beginning it should not contain singularities
(point particles).

3. The geometrization of the energy-momentum tensor of matter
should result in the geometrization of the matter fields, which they
are made of. It means the geometrization of the quantum fields.
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How we can solve this problem?

This problem can be solved by using the geometry of absolute par-
allelism as the space of events and Cartan’s structural equations
[1]

∇[ke
a
m] − eb

[kT
a
|b|m] = 0, (A)

Ra
bkm + 2∇[kT

a
|b|m] + 2T a

c[kT
c
|b|m] = 0, (B)

i, j, k... = 0, 1, 2, 3, a, b, c... = 0, 1, 2, 3

in this geometry as well as represents the new physical equations.

The claim is :

Equations (A) and (B) are new vacuum equations, generalizing
the Einstein‘s vacuum equations

Rij = 0.

Why should we use this space of events and equations?

Because [1]:

1. An arbitrarily accelerated four-dimensional reference frame
has 10 degrees of freedom: four translational and six rotational.
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2. For the description of such frame we require four translational
coordinates x0, x1, x2, x3 and six angular coordinates ϕ1, ϕ2, ϕ3,

θ1, θ2, θ3.

3. Four translational coordinates x0, x1, x2, x3 are holonomic, and
six angular coordinates ϕ1, ϕ2, ϕ3, θ1, θ2, θ3 are anholonomic.

4. For construction of such ten-dimensional space of events we
must use anholonomic geometry.

How can we construct such ten-dimensional space of events ?

1. The simplest generalization of the four-dimensional holonomic
Riemann geometry in the case of anholonomity is the geometry of
the absolute parallelism constructed in the ten-dimensional man-
ifold. This manifold can conveniently be represented as a vector
bundle with a base formed by the manifold of the four translational
coordinates

xi, (i = 0, 1, 2, 3)

and a fibre specified at each point xi by orthonormalized anholo-
nomic tetrad

ea
i, (i = 0, 1, 2, 3), (a = 0, 1, 2, 3),

ea
ie

j
a = δj

i , ea
ie

i
b = δa

b

ea
i,j − ea

j,i 6= 0,

which has six independent components playing a role of anholonomic
rotational coordinates ϕ1, ϕ2, ϕ3, θ1, θ2, θ3.
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What determines six anholonomic rotational coordinates ea
i?

The anholonomic tetrad ea
i defines:

1. The Riemannian metric in the base

ds2 = gikdxidxk = ηabe
a
ie

b
k, dxidxk ηab = ηab = diag(−1, 1, 1, 1)

and the Killing-Cartan metric in the fibre

dχ2 = −ea
iDei

a = ei
aDea

i = T a
bkT

b
andxkdxn.

2. Anholonomic object

Ω..i
jk = ei

ae
a
[k,j] =

1

2
ei

a(e
a
k,j − ea

j,k), (A)

which is a torsion of the geometry of absolute parallelism.

3. Connection of the geometry absolute parallelism

∆k
ij = ek

ae
a
i,j ∆k

[ij] = ek
ae

a
[i,j] = −Ω..k

ij

4. Ricci rotational coefficients - torsion field

T i
jk = −Ω..i

jk + gim(gjsΩ
..s
mk + gksΩ

..s
mj) = ei

a∇ke
a
j = −ea

j∇ke
i
a, (T )

which is a contorsion tensor in the geometry of absolute parallelism.
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The claim is:

1. Connection ∆i
jk can be represented as the sum

∆i
jk = Γi

jk + T i
jk,

where Γi
jk are the Christoffel symbols, and T i

jk are the Ricci rotation
coefficients.

2. The curvature tensor of the space of absolute parallelism Si
jkm

defined in terms of the connection ∆i
jk is equal to zero

Si
jkm = 2∆i

j[m,k] + 2∆i
s[k∆

s
|j|m] = 0,

and can be represented as the sum

Si
jkm = Ri

jkm + P i
jkm = 0, (B)

where

Ri
jkm = 2Γi

j[m,k] + 2Γi
s[kΓ

s
|j|m]

is the Riemann curvature tensor and

P i
jkm = 2∇[kT

i
|j|m] + 2T i

c[kT
c
|j|m],

is the Ricci curvature tensor.

The claim is:

1. From the equations (B) follow 10 equations

Rjm − 1

2
gjmR = νTjm, (B.1)
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similar to the Einstein’s equations, but with the geometrized right-
hand side, defined as

Tjm = −2

ν
{(∇[iT

i
|j|m] + T i

s[iT
s
|j|m])

−1

2
gjmgpn(∇[iT

i
|p|n] + T i

s[iT
s
|p|n])} (E)

and 10 equations

Cijkm + 2∇[kT|ij|m] + 2Tis[kT
s
|j|m] = −νJijkm (B.2)

similar to the Yang-Mills equations with a geometrized source given
by the tensor current

Jijkm = 2g[k(iTj)m] −
1

3
Tgi[mgk]j

The claim is:

1. The conservation law for the energy-momentum tensor T (jm)

is violated since

∇j(R
jm − 1

2
gjmR) = ν∇jT

jm = 0

and for symmetrical part of T (jm) we have

∇jT
(jm) = −∇jT

[jm] 6= 0

2. A body mass have a purely field formation and appears as a
measure unit of torsion field
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M(t) =
∫
(−g)1/2ρdV =

=
2

νc2

∫
(−g)1/2

{
gjm

(
∇[iT

i
|j|m] + T i

s[iT
s
|j|m]

)}
dV (M).

The claim is:

1. Тhe energy-momentum tensor

Tjm = −2

ν
{(∇[iT

i
|j|m]+T i

s[iT
s
|j|m])−

1

2
gjmgpn(∇[iT

i
|p|n]+T i

s[iT
s
|p|n])}

in the equations (B.1) is the source of the Exotic Matter.
2. The mass (M) is the Exotic Mass, which can deform the

local flat space by the operated four dimensional rotation of usual
mass.

3. The total set of equations of the new theory is:
a) four translational equations of motion

d2xi

ds2
+ Γi

jk

dxj

ds

dxk

ds
+ T i

jk

dxj

ds

dxk

ds
= 0,

which define four translational coordinates xi;
b) six rotational equations of motion

dei
a

ds
+ Γi

jke
j
a

dxk

ds
+ T i

jke
j
a

dxk

ds
= 0,

which define six rotational coordinates ea
k;

c) twenty four equations

Ω..i
jk = ei

ae
a
[k,j] =

1

2
ei

a(e
a
k,j − ea

j,k), (A)

which define twenty four independent components of Ricci torsion;
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d) twenty equations

Ra
bkm + 2∇[kT

a
|b|m] + 2T a

c[kT
c
|b|m] = 0, (B)

which define twenty independent components of Riemann tensor.

Thus (in general) we have 54 equations for 54 unknown functions.

The claim is:

1. Torsion field T a
bk provides a connection between translational

xk and rotational χab = −χba coordinates

dχa
b = T a

bkdxk.

2. There is a connection between translational and rotational
inertia

Ωa
b = T a

bk

dxk

ds
,

where

Ωab =
1

c2




0 −W1 −W2 −W3

W1 0 −cω3 cω2

W2 cω3 0 −cω1

W3 −cω2 cω1 0




.

3. Matrix Ωab describes local fields of inertia, created by four
dimensional rotation

d2xa

ds2
+ Ωa

b

dxb

ds
= 0.
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In nonrelativistic limit from these equations we have

m
d

dt
v = m(−W + 2[vω]).

These equations describe the accelerated motion under action of
forces of inertia [1].

The claim is:

In the local (tetrad) indices the equations (A) and (B) has the
form

∇[ae
k
b] = −T c

[ba]e
k
c, (A)

Ra
bcd = −2∇[cT

a
|b|d] − 2T a

f [cT
f
|b|d]. (B)

Using the 1+3 splitting of the local spacetime [3], we will have
from (T) and (B)

∇be
0
a = −T c

abe
0
c = ∇bu a = −T c

abu c, (A′)

or
∇bua = −Waub + ωab + σab +

1

3
Θhab, (A′1+3)

and

Rd
abc = 2Wa(ωbc −W[buc])u

d + 2∇[cW|a|ub]u
d−

−2∇[cω|a|b]ud − 2∇[cσ|a|b]ud − 2

3
Θ,[chb]au

d +
2Θ

3
[uaωbc−

−uaW[buc] + ωa[cub] + σa[cub] +
Θ

3
ha[cub]]u

d, (B1+3)

where ua = dxa/dτ - the timelike local 4- velocity vector, so
that uau

a = −1, gab = uaub − hab, ds2 = gabdxadxb =
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(uaub − hab)dxadxb = dτ 2 − dl2, hab - metric tensor of a 3D sur-
face, orthogonal to the unit vector ua,

ωab = ∇[bua] + W[aub], (V )

- vorticity,

σab = ∇(bua) +
Du(a

dτ
ub) −

1

3
Θhab, (S)

- shear,

Θ = ∇au
a, (E)

-expansion (or contraction) and

Wa = ub∇bua =
Dua

dτ
(W )

- the local 4- acceleration vector.

The claim is:

All fields (V)-(W) define the local fields of inertia and are ex-
pressed through the irreducible parts of the torsion Ω..i

jk, which can
be represented as the sum of three irreducible parts as follows

Ωi
.jk =

2

3
δi

[kΩj] +
1

3
εn

jksΩ̂
ŝ + Ω̄i

.jk,

where
Ωi

.jk = gimgksΩ
. . s
mj ,

and the vector Ωj, the pseudovector Ω̂j and the traceless part of
torsion Ω̄ i

.jk are given by

Ωj = Ωi
.ji,
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Ω̂j =
1

2
εjinsΩ

ins,

Ω̄s
.js = 0, Ω̄ijs + Ω̄jsi + Ω̄sij = 0,

where εijkm is a fully skew-symmetrical Levi-Civita symbol. Manip-
ulating by torsion Ω..i

jk we can change fields (V)-(W) and, accord-
ingly, curvature (B1+3) of the space.

The claim is:

Using the equations (B.1) and the energy-momentum tensor (E)
with the structure Tab = ρc2uaub, we have for the matter energy
density

ρ =
1

c2
Tabu

aub =
1

νc2
(∇aW

a + 2ω2 − 2σ2 − dΘ

dτ
− 1

3
Θ2)

and for the mass (M)

M =
1

νc2

∫
(−g)1/2(∇aW

a + 2ω2 − 2σ2 − dΘ

dτ
− 1

3
Θ2)dV, (M 1+3)

ω2 = ωabω
ab, σ2 = σabσ

ab.

The mass (M 1+3) describes the general case for Alcubierre’s version
of the warp bubble [4]. From (M 1+3) follows, that the null energy
condition obeys, when ν ≥ and

∇aW
a + 2ω2 − 2σ2 − dΘ

dτ
− 1

3
Θ2 ≥ 0.

The claim is:

We can operate by mass (M 1+3) , i.e. angular velocity (vorticity
ωab) of rotation of masses which mass (M 1+3) consists of, it will
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lead us to the creation of an inertial propulsion system of an essen-
tially new type, that will move in space [2] like Alcubierre’s buble
[4]. The elementary scientific model of such propulsion system - 4D
gyroscope was created by Shipov Gennady in Thailand (fig.1) and
the patent for the vacuum torsion propulsion system representing a
warp drive was granted.

Figure 1: 4D gyroscope

The claim is :

1. Space of events of 4D gyroscope consist from coordinates

x0 = ct, x1 = xc, x2 = rφ.
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2. Metric tensor is

gij =




0 1− 2k2r2U(φ)/c2 0

0 −1 0

0 0 −k2(1− k2 sin2 φ)




,

where "potential"

U(φ) =
∫

φφ0Ndφ

is created by angular acceleration

N = L/2mr2.

3. The motion equations of center of mass

d2xi

ds2
+ Γi

jk

dxj

ds

dxk

ds
+ T i

jk

dxj

ds

dxk

ds
= 0, i, j, k = 0, 1, 2,

where

Γ0
02 = Γ0

20 = − k2rN

c2 − 2k2r2 ∫
Ndφ

, Γ2
00 = − rN

c2(1− k2 sin2 φ)
,

Γ2
22 = − k2 sin φ cos φ

r(1− k2 sin2 φ)
.

4. Torsion of the space

Ω1
02 = −Ω1

20 = k2Φ/2c, Ω2
01 = −Ω2

10 = − Φ

2c(1− k2 sin2 φ)
,

and contorsion

T 1
20 = −k2Φ/c, T 2

10 =
Φ

c(1− k2 sin2 φ)
.

5. Riemann tensor

R00 = − r2k2U 2
φ

c2g(c2 − 2k2r2U)
− k2Uφ sin φ cos φ

c2g2
− Uφφ

c2g
,
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R22 = − k2c2g

c2 − 2k2r2U
R00,

R =
2c2

c2 − 2k2r2U
R00.

6. Ricci tensor created by local torsion Ωi
jk

P =
k2Φ2

2g(c2 − 2k2r2U)
,

where

Φ(t) = 2

√√√√√
N sin φ cos φ

1− k2 sin2 φ
+

Nφ

k2
, Nφ =

∂N

∂φ
.

7. The force of inertia acting on the center of mass

Fin = 2(M + 2m)Bω

√√√√√
N sin φ cos φ

1− k2 sin2 φ
+

Nφ

k2
.

This force is created by local torsion of the space and changes the
velocity of the center of mass (fig.2)

The movement of the 4D gyroscope under the action of the arti-
ficial created forces of inertia- torsion fields it is possible to see on
the Youtube.

4D gyroscope on the glass surface
http://www.youtube.com/watch?v=IrJ79rZKTp4

"UFO" on a glass surface
http://www.youtube.com/watch?v=IeWk5vIEIbo

"UFO" on the oiled glass surface

http : //www.youtube.com/watch?v = SXOKT3−SPS0

28.01.2009
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Figure 2: Experimental data
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