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In the slta'nda;fd formalism of canomically quantized gauge theories, we do not
consider the gauge transformation on the quantur level. There is no quantum
gauge freedom, since the quantum theory is defined only after the gauge fixing.

Yokoyama’s gaugeon formalism provides a wider framework in which we cal con-
sider the quantum gauge transformation, g-number gauge transformation, among a
family of Lorentz covariant linear gauges. In this formalism, a set of extra fields,
so-called gaugeon flelds, is infroduced as the quantum gauge freedom. Owing to the
quantum gauge freedom, it becomes almost {rivial to check the gauge parameter
independence of the physical S-matrix. Furthermore, we can define the gauge in-
variant physical Hilbert space by the help of the BRST symmetry in this formalism.

‘The purpose of the present paper is to reinvestigate Yokoyama’s gaugeon formal-
ism for the Higgs model. The gaugeon formalism for this model was firgt studied
by Yokoyama, where the unphysical Goldstone boson mode appears as a massless
dipole field; corresponding standard formalism is the theory of the usual covariant
gauge. Thus, Yokoyama’s gaugeon formalism for this model does not include other
types of gauges, such as R, gauge, where the Goldstone boson mode becomes mas-
sive. In this paper, within the framework of the covariant Hnear gauges, we give
a general gauge-fixing Lagrangian which includes the gauge field, the Goldstone
mode, the multiplier B-field, and Yokoyama’s gaugeon fields (as well as Faddeev-
Popov ghosts). As special choices of the value of the gauge-fixing parameters, our
theory includes the usual covariant gauges and Re-like gauges. Although some of
the gauge-fixing parameters can be shifted by the g-number gauge transformation,
the £ parameter cannot be shifted in any of the Re-like gauges.
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