


In studying spaces whose geometrical structure is
defined by the integrable connection

i = heOihg (1)

Einstein has discovered a remarkable identity analo-’
gous to the Bianchi one. In formula (1) ki are linear
independent vector fields. Numbering indices are taken
from the begmnmg of the latin alphabet and run over
four 1abels a=0,1, 2 3. The reciprocal system of cov-
ector fields h¢ is defined by the equations hi hi = 6' As
it is shown in [1], from quantities hi and thelr pa.rtlal
derivatives one can -construct a tensor E%, analogous
to the Einstein tensor G'J = RY— 1G’JR and satlsfymg
the equations '
| (Vi — K)EiJ =0 (2)

1dent1ca11y, where V; is a covariant derivative with re-
spect to the connectlon (1), and the covector K; is equal
to the contraction of the tensor K, = hi(0;h% — Och3),

K; KJ Identity (2) is ana.logous to the identity
Gi;=0 for the Einstein tensor. This is an exp11c1t
expression for the tensor E;;

= (Vi— K)A"Y + K| A™, |
where

el _i_'u(g‘itKj — J'K) +V(Ki(j — Kty
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p, v are constants. In view of such a deep similarity
one can suggest the equatlons

i =157, (3)

where [ is a constant, which are analogous to the Ein-
stein equations

Gi; = kTyj.

~ From the Einstein identity (2) it follows that the tensor

S% analogous. to the tensor of energy—momentum T;j
should satlsfy the equatlons ' :

So, the problem is to ﬁnd a field such that can be char-
acterlzed as follows. From the components of this field
one can construct a tensor S i which satisfies equations

(4) on the solutions of the equations for this field . Be--
low we shall show that such unusual field really exists.

A transcription of the Dirac equation as a set of
equations for antisymmetric tensor fields was intro-

~ duced by mathematician E. Kéhler [2](see also [3]).This
' Kabhler-Dirac equation has been studied in connection:

with the lattice fermions [4],[5] and other remarkable
properties [6]-[11]. As Graf has suggested [6], the
Kébhler field might be more fundamental than the Dirac
spinor. This is an appealing idea because it conforms
to the Einstein methodology of associating all physical
fields with geometrical objects. Here we shall establish
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- how to construct the tensor S¥ from the components of

the Kahler field. The covariant antisymmetric tensor
field U,..., (p=0,1,2,3,4) is called the p-form. If

| U = (U, U, U, Uije,, Uyja)
is a form, the generalized curl operator D, is defined
D.U = (0, D;U, 2D[,UJ],3D[,UJk],4D[, Jkl])

where D =V, - I&,, square brackets denote alterna—
tion. For the operator D; of generalized dlvergence we
have the following definition :

DU = (—DmUmQ%DmUmi,.* Umz], -D™ Umz_;k,O)

The Kahler—Dlrac equatlon in the spaces W1th connec-
tlon (1) has the form

DU =mU, (5)

Wh'/ere”'}Dr =D;+ D,. 'Similarly to the operators D; and
D,, one can introduce the operators Q; and. Qe, deﬁned
by the vector field as follows

Q.U = (0, ViU, 2ViUy, 3ViUsuy, 4ViUsan),
Q‘f = ( VmUm, ‘ VmUmu . iVmUml_n VmUmle’O)

If we mtroduce in addltlon to these operators a nu-
merical operator A such that

AU = (U, =Ui, Uyj, =Usjk, Uiinr),
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then it can be shown that the operator @ = (Q; —Q.)A

commutes with the operator D under the condltlon
V;V7 = 0. Since the curvature tensor of the connec-
tion (1) is equal to zero identically, then the equations
V;VJ = 0 are integrable. Thus, operator @ acts in the
space of the solutions of the Kéhler-Dirac equation (5).
This symmetry of equation (5) immediately gives the
tensor

.. 1 .
Sz] — Z ( ) (1 UUzl lpUzl zp +Uul lpUil ip+ .

- p=0 P

+U1]11 U’lj'zl z )+cc '\ | o (6)

which on the solutions of wave equation (5) satisfies
equations (4) Hence it follows that system of equations
(3), (5) and (6) is consistent. Smce tensors 5% and EY
have dimensions cm™3 and cm™ respectlvely, then the
constant ! in equation (3) has dlmensmn of length. It is
natural to suppose that [ is equal to the Planck length
It should be noted also that the 00- comp‘onent of tensor
(6) is posmve definite.
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