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Spin and mass content of linearized Poincaré gauge theories
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Abstract. A unified gauge theory of massiess and massive spin-2 fields is of considerable
current interest. The Poincaré gauge theories with quadratic Lagrangian are linearized, and
the conditions on the parameters are found which will lead to viable linear theories with
massive gauge particles. As well as the 2* massless gravitons coming from the translational
gauge potential, the rotational gauge potentials, in the linearized limit, give rise to 2* and 2~
particles of equal mass, as well as a massive pseudoscalar.
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1. Introducticn

There has been considerable interest in gauge theories of massless and massive spin-2
fields, in the recent past (Sinha 1984). Here we investigate the spin-two gauge fields of
Poincaré gauge theory (Hehl 1980). In this theory the gauge potentials are a tetrad e;*
and an anholonomic connection I'# = — I'’#*. The gauge field strengths are torsion
and curvature, defined by

Fljﬂ=alejﬂ—0J€,ﬂ-—€Lyrjyﬁ+€JyFl),ﬂ, (1)
T. 8
Fijaﬂ = airjaﬂ - ajl_‘iazlf - riayrj‘)'ﬁ + I_‘ja} Fj‘:‘ ) (2)
It is convenient to define the following contractions of the curvature and torsion:

Fo=F,f, F,=F,', F=F/ (3)
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One can form three invariants quadratic in torsion (i.e. invariant under general
coordinate transformations and spacetime-dependent Lorentz rotations of the tetrad):

Jy=Fp F,  Jy=F  F*", }

'J3=FaFa. (4)

One can form six invariants quadratic in curvature:

Iy = FaﬁyaFaMa; I, = Fasz(SFwaﬁ’
Iy=F 5, sF"%F; 1, =F,F", (5
Is= FuﬁF“ﬂ; I¢=F2.
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