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QUANTIZATION OF THE PHOTON FIELD
AND DIPOLE GHOSTS

Wu JING-YUAN
(Institute of High Energy Physics, Academia Sinica)

ABSTRACT

We discuss the quantization of a massless vector field using the Lagrange mul-
tiplier method. The exact solution of the field equations in three dimensional mo-
mentum space is given and the existence of dipole ghosts explicitly demonstrated.
One of the ghosts is not an eigenstate of the Hamiltonian and can be eliminated by
boundary conditions. If the vector field is coupled to eonserved currents, the other
ghost has no observable effects, So this field theory describes the photon. This pro-
blem has been studied by Nakanishi™* but his analysis is obscure. The extension of
this method to spin 3/2 massless field is discussed.



