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Transformation dynamics of spatio-temporal coherence of high-harmonic generation
in terms of complex spectral analysis
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We developed a theory for high-order harmonic generation (HHG) by treating
the process from electron excitation to harmonic generation as a sequential coherent quantum
dissipative processes in terms of complex spectral analysis in the rigged Hilbert space. By applying

Floquet methods, we have obtained the eigenspectrum of the Liouvillian which shows the clear branch
point corresponding to the dynamical phase transition. Those critical point is known as the
exceptional point in the non-hermitian operators. We have clarified the correspondence between the
complex spectrum of the Floquet Liouvillian and the photon emission spectrum. Especially the photon
emission spectrum and its quantum correlation are drastically changed at the critical point. We
found that the nonequilibtium steadK state appears as a result of energy balance between the energy
input from the external field and the dissipation to the environment.
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