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Eearlier the theory has been developed describing the motion of a particle
and its interaction with physical fields on the basis of the symplectic metric
of extended phase space-time [1, 2]. The corresponding fieid-equations are
obtained in the framework of the formalism of the Kalutsa fifth-dimensional
theory. It is evident that such a theory is not fully consecutive Here a
more general approach is developed when not only equations of motion
and interaction of particles but also the gravitational fields follow from the
symplectic metric.

Let us consider a charged particle of the mass m in the curved space-time
which interacts with the electromagnetic field. The phase space of such
a particle is RixR*. We write the symplectic metric of this space in the

vector form .

dw = (dp, Adr) — dHAdt 2CF. (1)
Here A is the outer product, e is the charge, ¢ is the light speed. symbol
(..., ...) denotes the arbitrary scalar product in a tangent stratification

of the space-time, H = (p, p)/2m, F = F,dr*Adz* is the form of
elctromagnetic field which is rewritten as follows F' = (7, Aﬁ‘d'f*’), where F
is the linear operator of the tangent stratification. We denote the value F
as the operator of electromagnetic field.
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With accordance to the Cartan ideas to give the geometry of manifold

we introduce a space-time geometry, i.e. the curvature and torsion by using
the equations of Cartan structure [4]

dr = €,dz*, dé; = wré;. (2)

Here w¥ is the conectedness one-form which gives translation in the space-

time. Differentiating the form (2) yields the geometric characteristics of
space-time, i.e. the curvature and torsion {4}

d'v = Ve, d°¢ = (df ~wiAw)E, = V¢, . (3)

1

Here w® and w! are the forms of torsion and curvature of the space-time.
On the basis of the symplectic metric (1) we obtain Hamilton equations

déw Odw Odw

T =0, 22=0, So=0, 1

0ép oor 007 (4)
which, taking into account (1) are reduced to the form

. D L, e oF
—dr=0. -—-d = = 0.
dar de 0 p+2¢6dF 0, dH 0_, (5)
where
> AR ) )

—?E_, = oNdr, A_, ar) _ 2Fdr = 2F e, dz* = 2F}dz"e,; dp = dp'é, +ptw Ky .
adr odr

Finally we obtain

dz’ — %z-d'r = 0. dp* +pThdr' = Z—F’,‘d:c’ , dH =0 (6)
or i
dr* d* z* dz' dx’ e . dz'
t— —_— Fk — -'*Fk—- dH — 0 7
p=mar m<d72+ ItId‘:‘d'r) ¢t odr 7

Here I'% are the Christoffel symbols, i.e. the components of connectedness
forms w* — T'X. As a result we have obtained the classical equations of
the motion in the curved space-time for a particle interacting with the
electromagnetic field |5].

Unlike previous works [1-3| we suppose that the space-time 1s not the
Riemann space but a space with affine connectedness, 1.2 the geometry 1s
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given not by the metric tensor g,, but the forms of curvature and torsion
() and ).

Now, let us obtain the equations which extend well-known Einstein
equations for the curvature of the space-time as the Riemann space. These
equations are originated in our approach as the conditions for curvature
and torsion which follow from that the form dw is symplectic metric, and
hence dédw = 0, from which it follows

e
21
(R(P), AdF) - (dp, Q'E,) + %dF =0, (8)

dbw = d(dp, AdF) + 2ich = (d2F, AdF) — (dF, Ad>F) + —dF =

where

R(p) = &°p = p'd*E, = QY p'E, .
The equation (7) leads to the following equations for the curvature form
), torsion form w® and electromagnetic field form F

(R(F), AdF) =0, (d5, AQ'E) =0, dF =0. (9)

therefore, U *dr'Adz* =0, and hence T F =T

Therefore, the condition of symplecticity of the metric dw for
electromagnetic field gives a pair of Maxwell equations dF = 0. As a
solution of the equation (9) for the torsion form one can consider the
absence of the space-time torsion 2* = () that gives thes condition well-
khown from the Einstein theory for the Christoffel symbo.s I' %, [5]. Indeed.

*F = V'€, = 0 = d(&,ds*) = dE,Adz’ = w,* \d1'é

therefore, T kdz!Adz® = 0 and hence I ¥ = T ! At the same time. the

equation for the curvature form €] gives the searching extension of the
Einstein equation for the tensor of space-time curvature. Indeed,

1
(R(p), AdF) =0 = (R(p) — ZT(ﬁ’ es)dx® Adr. AdF) .
Here the following equality is taken into account

(dF. AdF)(E,, & )dz* Adz* = 0

Taking into account that the vector p'is arbitrary yields the final condition
for the torsion form

1 1
R{ .)= ZT( ,es)dr®Adr = ?4—’1"( ,dr)\dr. (10)
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Here the tensor T is arbitrary. The transition to components of tensor 2
and T leads to

1

Rpksn. = pkd.’ESAd.’B" = ZTksp"Jpﬂdx"Adx“ .
Hence 1
Rp,cmd:r"Adz" = ZTkscspndIsAdIn
or 1
R} n = 7Tkadl, (11)

Here R} _ are the components of the curvature vector Q} = R, __dz°Adz™.
i.e. the tensor of one-form of the Riemann curvature. It gives directly the

equation for the curvature form

0 = -}‘:Tksagdmdxﬂ. (12)

The equations (10), (11) are the extension of Einstein equation. Indeed, it
follows from (10)

Ri’sp = Tks, (13)
i.e. the Einstein equation [5]. The concrete form of the tensor Ty, for
different forms of the matter in the framework of the theory presented 1s
not determined.

It follows from above that the closed system of equations of classical
physics can be derived from the condition of symplecticity of the metric
dw : dw = 0 and the additional condition on the symplectic metric
*dr 5w| e = 4—33 (where J is the one-form of electric current 4, * is the
operator of form conjugation), which gives the second pair of the Maxwell
equations. In this case the demand of invariance of the metric dw under
the action of one-parameter group of diffeomorphysm gives the Hamilton
equations of motion {4).

Finally the full system of the equations of classical physics is of the
form

61
ddw:-_-o-. -g_di;&
- 4p Jow
d6W1R4:'E’_J~ 6dﬁ?

Sw = (dF, AdF) + %F ~ dH Adr
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