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By re-examining the Nakanishi-Lautrup formalism of abelian gauge theory, we
clarify the following fact: while the longitudinal photons or unphysical Goldstone
bosons in the Higgs mechanism are eliminated from the physical space of states in
the usual formulation, this statement applies to the above modes only in their
particle forms. In their non-particle forms, the former appears physically as the
infrared Coulomb tails and the latter as the so-called “macroscopic wave functions”

arising from the Cooper pairs, both of which play essential physical roles.
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