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Teleparallel spin connection
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A new expression for the spin connection of teleparallel gravity is proposed, giverinmsthe contorsion
tensor plus &eroconnection. The corresponding minimal coupling is covariant under local Lorentz transfor-
mation, and equivalent to the minimal coupling prescription of general relativity. With this coupling prescrip-
tion, therefore, teleparallel gravity turns out to be fully equivalent to general relativity, even in the presence of
spinor fields.
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In the absence of spinor fields, the equivalence of teleparteleparallel spin connection. Our basic guideline will be to
allel gravity [1] with general relativity is a well established find a coupling prescription that results equivalent to the cou-
subject[2]. In the presence of spinor fields, however, it is pling prescription of general relativity. This can be achieved
widely believed that this equivalence is spoil@. The rea- by taking the relation between the Levi-Civita and the
son for this is that, in teleparallel gravity, the spin connectionWeitzenbak connectiong5],
is believed to vanish. The basic purpose of this Brief Report
is to show that this conclusion is not appropriate, and that it Pr —_kp 4TP (4)
comes from a particular choice of the teleparallel spin con- mr wr wr?
nection. A new expression for the spin connection is theny, K#,, the contorsion tensor, and rewriting it in the tetrad
proposed, according to which teleparallel gravity becomes),sis The result is
much more consistent and fully equivalent to general relativ-
ity, even in the presence of spinor fields. oo a

We use the Greek alphabet (v,p, ...=0,1,2,3) to de- Apu=—K%,+0, )
note indices related to spacetirti®se spageand the Latin
alphabet §,b,c, ...=0,1,2,3) to denote indices related to
the tangent spacéiber), assumed to be a Minkowski space-

where we have already used the fact tAdt,=0. Notice
that thezero connectiomppearing in Eq(5) is crucial in the
sense that it is the responsible for making the right-hand side

time. The spin connectioA, can thus be written as a true connection. Therefore, based on these considerations,
we can say that the teleparallel spin connectidp, is given
A,= 1A ab’usab, (1) by minusthe contorsion tensor plus a zero connection:
whereS,, is an element of the Lorentz Lie algebra written in %, =—K%,+0. (6)

an appropriate representation.

In general relativity, the spin connection[«] Accordingly, the teleparallel Fock-lvanenko derivative op-

erator is to be written in the form

'&abvzhapf p#vhbﬂ_l—hapavhbp! (2) i a b
DM:O')M_EO) bp,Sa . (7)
whereh?  is a tetrad field, and’”,,, is the Levi-Civita con-

nect!on. In order tq c_)_btaln thg teleparallel spin conne.cuonit is important to remark that, differently fron‘g\ab# which
inspired by the definitior{2), it is usual to start by making depends on the Levi-Civita connection onby?,, depends
the following attempt: on the Weitzenbek connection only.
The covariant derivative(7) presents all necessary
A%y, =he T?, hy#+he d,hy?, (3 properties to be considered as yielding the fundamental
coupling prescription in teleparallel gravity. It transforms
with I'* ,, the Weitzenbok connection. However, as a con- covariantly under local Lorentz transformations, it reduces
sequence of the absolute parallelism condifidh we have to the teleparallel version of the Levi-Civita covariant de-
A?,,=0. This does not mean that in teleparallel gravity therivative when applied to tensor field§], and it turns out to
spin connection vanishes. It only means that we have ndbe completely equivalent to the usual minimal coupling pre-
made an appropriate guess. scription of general relativity, even in the presence of spinor
Let us then adopt a different procedure to look for thefields. Therefore, we can conclude thafy,, presents all
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necessary properties to be considered as the spin connectiatich is the standard connection transformation of gauge
of teleparallel gravity. The consistency of this result can alsaheories[7].

be checked by noticing that, under a local Lorentz transfor-
mation with parameterss?,, the spin connectionn?,,
changes according to
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