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(i)

(ii)

(iii)

W%J}MW#'AM’

If A > —1, the mass-squared 1s positive. Going to the rest frame,
the physical state condition removes the negative norm timelike
polarization. The spurious state (4.1.18) is not physical, k - k # 0,
so there are no null states and the spectrum consists of the D — 1
positive-norm states of a massive vector particle.

If A = —1, the mass-squared 1s zero. Now k - k = 0 so the spurious
state 1s physical and null. Thus,

k-e=0, e, =e,+vk,. (4.1.19)

This describes the D — 2 positive-norm states of a massless vector
particle.

If A < —1, the mass-squared 1s negative. The momentum 1s spacelike,
so the physical state condition removes a positive-norm spacelike
polarization. The spurious state 1s not physical, so we are left with
a tachyonic vector particle with D — 2 positive-norm states and one
negative-norm state.

Case (iii ) 1s unacceptable. Case (ii ) 1s the same as the light-cone quantiza-

tion.

Case (i) 1s not the same as the light-cone spectrum, having different

masses and an extra state at the first level, but does not have any obvious
inconsistency. The difficulty 1s that there is no known way to give such
a theory consistent interactions. Case (ii) 1s the one of interest in string
theory, and the one we will recover from the more general approach of
the next section.
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