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We investigate high harmonic generation (HHG) in semiconductors driven by mid-infrared femtosecond laser pulses, focusing on the dependence of harmonic emission on the laser polarization angle relative to fixed crystal axes. Experiments on silicon (centrosymmetric) and c-cut zinc oxide (ZnO, non-centrosymmetric) reveal distinct symmetry-dependent responses influenced by both crystal structure and laser field strength.

In ZnO, harmonic spectra exhibit clear symmetry signatures: as the linear polarization is rotated within the (0001) plane, odd-order harmonics display six-fold rotational symmetry, while even-order harmonics exhibit two-fold symmetry, consistent with the hexagonal wurtzite lattice and lack of inversion symmetry. In silicon, HHG yields vary with polarization direction, with enhancements along high-symmetry axes such as [100] and [110]. Notably, at higher laser intensities, even-order harmonics also emerge, indicating field-induced dynamical symmetry breaking in this otherwise centrosymmetric material.

To interpret these results, we perform multi-band time-dependent Schrödinger equation (TDSE) simulations under experimental laser conditions [1]. The simulations reproduce the angular dependence and harmonic yields in both materials. These findings highlight how crystal symmetry, laser polarization, and field strength together govern the HHG response in solids, and establish polarization-resolved HHG as a tool for probing symmetry and ultrafast dynamics in semiconductors. 
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