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High harmonic generation in a flat water-jet with double MIR pulses
°(D)Tiangqi Yang'?, Takayuki Kurihara!, Tomoya Mizuno!, Teruto Kanai!, Yoshihisa Harada'? and
Jiro Itatani’
Institute for Solid State Physics, The Univ. of Tokyo!, Graduate School of Frontier Sciences, The
Univ. of Tokyo?

E-mail: tianqiyang@jissp.u-tokyo.ac.jp

High harmonic generation (HHG) is one of the most fundamental processes in strong-field-driven quantum
systems. The mechanism of HHG in gas media is well understood by the three-step-model in isolated atoms
or molecules, while that in crystalline solids is modelled by the carrier dynamics in the band structure. HHG
in liquids is recently demonstrated [1] using the flat liquid-jet technique [2], but the underlying physics is not
yet fully clarified because of the dynamic complexity of the molecular coordination.

To gain an insight into the mechanism of liquid HHG, we performed HHG experiments in a flat water-jet
with twin MIR pulses and measured the time evolution of the high harmonic spectra. We used a KTA-based
optical parametric chirped-pulse amplification (OPCPA) source which produces intense MIR pulses (44 pJ,
120 fs at 3.2 um, 450 Hz) [3]. With tight focusing using an off-axis parabolic mirror (f=25.4 mm) onto a flat
water-jet (1-3 pum thick), we observed odd-order high harmonics up to the 11th (~290 nm). The double pulse
excitation was realized by placing a split mirror pair before the off-axis parabola. High harmonics produced
by one of the MIR pulses was spatially selected and then measured by a fiber-coupled spectrometer. Fig. 1
shows the time dependence of the observed 5™ harmonics at 640 nm. Around the temporal overlap, we
observed clear interference fringes that can be understood by high-order autocorrelation. At long delays (t >

100 fs), we observed a persisting interference-like signal up to 400 fs, exceeding the MIR pulse duration.
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Fig. 1 5™ harmonic spectrum from liquid water with the
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