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Abstract:

High harmonic generation (HHG) in solids under the strong-field regime may be induced by few-cycle optical
electric-field exceeding 1 V/nm [1]. The mechanism is described as inter-band (Zener) tunnelling, acceleration of
crystal electrons/holes, and the following high harmonic (HH) radiation via intra-band current and/or inter-band
polarization. Because solids have high atomic density, crystal symmetry, and characteristic band structures, HHG in
solids is expected to have great potential for efficient EUV attosecond sources, all-optical band-structure
reconstruction, probing electron dynamics, and to develop condensed-phase attosecond science and light-wave
electronics.

A smart way to obtain intense optical field for driving the strong-field phenomena is to confine electromagnetic fields
by using nanostructures. Recently, Au-coated sapphire nano-cone, ZnO nano-cone, and silicon (Eq = 1.2 eV) with
metallic nanoantennas have been utilized to generate odd-order harmonic radiations. Here, we demonstrate HHG into
DUV range (222 nm) from ZnO (Ey = 3.4 eV) with resonant Au nanoantennas, driven by mid-infrared (MIR)
femtosecond pulses [2]. Even-order as well as odd-order harmonics are observed, when the nanoantennas are
oriented along the symmetry-broken crystal axis. Our results indicate that the spectral selection rule precisely reflects
the crystal symmetry and that Au nanoantenna enhances HHG in solids with preserving the freedom of polarization,

temporal waveform, information of electron in solids, and so on.
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