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A consistent pseudo-Hermitian invariant operator theory of quantum mechanics can
be built on a complex time-dependent non-Hermitian Hamiltonian. We use the pseudo-
Hermitian invariant operator in order to study the general time-dependent problems in
non-Hermitian quantum mechanics, e.g., those with a time-dependent non Hermitian
Hamiltonian and with a time-dependent metric. The pseudo-Hermitian invariant has
positive real eigenvalues and implies that the dynamics is governed by unitary time evo-
lution. As a consequence, the phase associated with the non-Hermitian evolution is real.
This work is not in contradiction with conventional pseudo quantum mechanics studied
recently but is rather a complex generalization of it. The harmonic oscillator with a
time-dependent frequency under the action of a complex time-dependent linear potential
is considered as an illustrative example.
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