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Sub-Optical-Cycle Coherent Waveform Synthesis
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Abstract With the rapid developments of ultrafast lasers toward even shorter pulse, it will suffer great
technological and experimental challenges for further generation of optical waveforms with single-cycle or sub-cycle
in optical wavelength range. The multi-channel coherent synthesis with precise carrier envelope phase (CEP)-
controlled waveforms opens the frontier of ultrafast optics for sub-cycle waveforms generation. In this paper, we
review the recent progresses on coherent waveform synthesis based on our research works, the mechanics and key
technological approaches are analyzed and discussed, which include ultrabroadband supercontinuum generation,
dispersion management and CEP-control.
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Fig. 1 High-order harmonic spectrum (red) driven by
sub-periodic “perfect” waveform. (a) Single active

electron calculations; (b) full propagation calculations
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Fig. 2 Time-frequency domain relationship of Fourier
transform limit pulses. (a) Mono-cycle pulse in
time domain (inset: multi-cycle pulse in time and
frequency domain); (b) mono-cycle pulse in
frequency domain
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Fig. 3 Supercontinuum generated by self-phase modulation
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Fig. 4 Supercontinuum generated by induced-phase modulation
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plates (inset: the output beam profile taken at the
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show the structures of the rings)
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