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1. The latest development of quantum theory leads
to the conclusion that the Riemann geometry with
its fundamental quadratic form ds2 remains suitable
to explain the gravitation phenomena, while the
quantum and electric phenomena demand introducing
the geometric notions both new and strange for the
Riemann geometry. Such notions were first introduced
by Dirac (though implicitly) in the theory of electrons.
The geometric nature of Dirac operators αk was noted
by us in [1], where we suggested to introduce the
operators analogous to the Dirac matrices into geometry,
by considering a linear differential form

ds =
∑

γνdxν , (1)

the square of which produces an ordinary Riemann
interval ds2. This version of geometry was called a
quantum linear geometry.

2. To continue, it is useful to introduce (according
to Ricci and Levi-Civita) an orthogonal n-hedron of
directions determined at each point of the space.
By means of such an n-hedron, we can define some
geometric quantity, whose components are transformed
as the Dirac function Ψ on arbitrary rotations of the
n-hedron. This quantity will be called a semivector
(Landau).

The geometry of a quadratic form ds2 can be
studied on the basis of the infinitesimal parallel transfer
of a vector, according to Levi-Civita. Similarly, the
notion of infinitesimal transfer of a semivector can
serve as a starting point while studying the quantum
linear geometry. We now write down an increment of
components of some semivector,

δΨ =
∑

l

CldslΨ, (2)

where Cl are operators (matrices) acting on the
components of Ψ, and dsl are the transfer components

along the n-hedron directions. The equation for the
quantity Ψ+ conjugated to Ψ reads

δΨ+ = Ψ+
∑

l

C+
l dsl. (2∗)

We introduce the Dirac matrices αk satisfying the
relations

αiαk + αkαi = 2δik,

and form the vector Ai = Ψ+αiΨ. In view of formulas
(2) and (2∗), we can calculate a variation of the vector
A as

δAi = δ(ψ+αiψ)ψ = ψ+
∑

l

(C+
l αi + αiCl)dslψ. (3)

This change should be some linear function of Ak,
namely,

δAi =
∑
kl

γiklAkdsl, (4)

where γikl are the Ricci coefficients. Comparing (3) and
(4), we obtain

C+
l αi + αiCl =

∑
k

γiklαk. (5)

If we multiply further (5) by αi from the right and
the left, add the results, and take, in addition, the
identity γiil = 0 into account, we get

αl(Cl + C+
l ) + (Cl + C+

l )αl = 0. (6)

It is verified directly that the identities γikl + γkil = 0
hold. Relation (6) shows that the operator Cl is of the
form

Cl = gl + iΦl, (7)
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where gl and Φl are the Hermitian operators (which are
identical to the adjoint ones). Moreover, gl satisfy the
relations glαi + αigl = 0. Substituting (7) into (5), we
obtain

i(αiΦl − Φlαi) =
∑

k

γiklαk. (8)

3. Formula (2) gives immediately the law of covariant
differentiation of semivectors, namely,

∇lψ =
(

∂

∂sl
− Cl

)
ψ. (9)

We set gl = 0 and Φl = 2πe
hc ϕl in (7), where ϕl are the

components of the vector-potential, and introduce the
coordinates xα. Then formula (9) yields

∇αψ =
(

∂

∂xα
− 2πi

h

e

c
ϕα

)
ψ. (10)

This is exactly the expression which is present in the
Dirac equation. By introducing ϕα into formula (2), we
obtain

δψ =
2πie
hc

∑
α

ϕαdxαψ. (11)

Thus, it is the transfer law for a semivector
represented by a Weyl linear differential form.

4. A complete theory must give equations for Cl and
γikl which are analogous to the Maxwell and Einstein
equations.

One point which differs the ideas presented here from
those by Einstein and Levi-Civita should be noted: this
is the introduction of matrix operators into the equations
for purely geometric quantities. Due to the above, one
can imagine an electromagnetic field in the Euclidean
space quite well, which is impossible in other theories.
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