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It is natural to ask about the character of the antisymmetric combination
F;p = c},‘e{,“e;“nab = —Fga

where €;; is the Levi-Civitasymbol. Fc‘;ﬂ has the index structure of a Yang-Mills
field. Applying the same criteria used to arrive at SU(4), we have the space
R3—{0} covered by Rx O(3), with compact part O(3) and covering group SU(2).
This is precisely the additional group required to give the standard model.
For F:;B to be a gauge field, it must arise from a gauge potential. Interest-
ingly, the necessary condition depends on the vanishing of part of the torsion.
Normally, in the gauging of Poincaré symmetry, we impose the condition

D[aegl = :p = 0

on the vierbein. It is sufficient to demand that each metric in our class be
torsion-free. We therefore require the same condition of each of the three vier-

bein components,
Dio ef,]“ =0

Contracting with nabe;'-ke{"’ and antisymmetrizing yields the Bianchi identity for
R _

F;ﬂ therefore arises from an SU(2) gauge potential, providing the final symme-

try required for the standard model.

5 Gauging

We now have shown the existence of SU(3) x SU(2) x U(1) X Z symmetry as the
residual gauge group following any choice of metric of definite scaling weight.
The full symmetry is therefore the standard model, together with the Poincaré
group and a discrete symmetry. We assumed that the dilation symmetry is
broken even though it does not directly give a scaling of the mass as assumed
by Wess [4]. Even if dilations were allowed, the standard model symmetries
would still remain.

It is important to note that the new unitary symmetries are independent of
the Poincaré symmetry. The Poincaré symmetry is the remnant of the original
conformal symmetry. The unitary symmetry was introduced to classify the
metrics allowed by the conformal gauge fields, but has no direct relationship
to the translation, rotation or boost symmetries. The gauging of the group
may proceed along the usual lines, with the exception that the product of the
electromagnetic and strong symmetries is semi-direct and not direct.

Still more interesting is the possibility of investigating what happens if the
entire SU(4) symmetry is maintained. The spacetime metric may be regarded
as an SU(4)-valued tensor field, g4;, and the curvature for the full symmetry



644 JAMES T. WHEELER

derived. It remains to be seen whether an appropriate action emerges naturally

in this approach.
Finally, we conjecture that the correct way to introduce matter fields is
through supersymmetrization of the model.
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