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That 1s, physical states must satisfy the mass-shell condition, but we have
two copies of the expected spectrum. In fact, only states |k, |) satisfying
the additional condition

bly) =0 (4.2.33)

appear in physical amplitudes. The origin of this additional condition is
kinematic. For k?+m? # 0, the states |k, 1) are exact — they are orthogonal
to all physical states and their amplitudes must vanish identically. So the
amplitudes can only be proportional to §(k* 4+ m?). But amplitudes in field
theory and 1n string theory, while they may have poles and cuts, never
have delta functions (except in D = 2 where the kinematics is special). So
they must vanish identically.



