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ABSTRACT

It is shown that the difference between the absolute parallelism connection and a GL(4)
connection can be expressed as a tensor field w^ under general coordinate transformations which
has the property that the quantity e°e£w£M behaves as a connection under Lorentz transformations.
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In four dimensional spaces, in order to describe the dynamics of spinning particles in
a curved background, it is necessary to introduce besides a GL(4) connection T^ a Lorentz spin
connection w£M such that:

(see for instance [1], [2] and [3]) where:

D^ is the covariant derivative which is defined by (1),
e£ is a Vierbein vector field which is defined at each point of the space,

the Latin indices a,b,c,d,.,. = 0 , 1 , 2 , 3 are the frame (Vierbein) indices, and the Greek indices
ti, v, p, a,... = 0 , 1 , 2 , 3 are the coordinate indices.

In absolute parallelism spaces a GL(4) connection f Pfi is defined by requiring that the
Vierbein vector field be covariantly constant (see for instance [4], [5]) i.e.

(2)

The relation (1) can be re-expressed as follows:

e£ = 0

Solving the last equation one gets:

=

(note that there is a summation over a in the right-hand side of (3)).

From (2) one gets

Therefore, from (3) and (4) one gets:

i.e.
- r w *<*£,. (5)

From (5) it is clear that the difference between the GL(4) connection defined by (1) and the absolute
parallelism connection is a tensor field u)v

pfl. In other words, the GL(4) connection defined by (1)
can be written as a sum of an absolute parallelism connection and a third order tensor field w^.

Now, we are going to prove that w^ := e° ej uv
pti behaves as a connection under Lorentz

transformations. From definition (1) one gets



hence;

Under a Lorentz transformation A; w^ transforms to w£M given from (6) by:

(7)

From relation (7) it is clear that w£ behaves as a connection under Lorentz transformations.

Now, the author considers the relation between the equations of geodesies, torsion tensors

and curvature tensors.
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