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When a solid is exposed to a strong mid-infrared field, harmonics of the central frequency
of the driving field are emitted, a phenomenon referred to as high-ordec harmonic generation
(HHG). Aiming to exploit HHG as a spectroscopic tool, we characterized the polarization
state of the harmonics emitted from bulk germanium in reflection configuration as a function
of the relative orientation between the linearly polarized driving field and the crystal
orientation.

To characterize the polarization state of the emitted harmonics, we used a broad-band
polarimeter consisting of an achromatic quarter waveplate and broad-band polarizer
(denoted as analyser). Specifically targeting the harmonics in the visible range, namely the
third, fifth, and seventh harmonics, our findings reveal a complex polarization state of the
emitted harmonics, indicating a significant dependence on the band structure of the crystal
under investigation, particularly noticeable for harmonics emitted near a resonance. Fixing
the crystal orientation and acquiring the harmonics as a function of the analyzer angle, we
could reveal spectral interference effects originating from different contributions in the
harmonic emission. Employing a fitting procedure, we were able to disentangle these
contributions and characterize the polarization direction as well as their relative phase. Our
observation indicates that polarization-resolved HHG spectroscopy can be used as a

powerful tool to investigate condensed matter in strong out-of-equilibrium conditions.



