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Generation of Coherent Soft X-ray High Harmonics and Their Applications

Jiro ITATANI

When intense ultrashort laser pulses are focused onto atomic or molecular gas targets, short-wavelength
radiation called high harmonics are produced. Because of their fully coherent nature in space and time,
the generation of attosecond pulses in extreme ultraviolet (EUV) has been realized, which expanded the
forefront of ultrafast optical sciences from femtosecond to attosecond time scales. However, the spectral
range of attosecond pulses are still limited in EUV (< 200 eV) because near infrared Ti:sapphire lasers
are mostly used. Meanwhile, recent progress of optical parametric chirped pulse amplifiers have opened
the way to generating intense few-cycle laser pulses from infrared to mid-infrared ranges, which enables
the generation of attosecond soft X-ray pulses in the water window and even beyond. Attosecond soft X-
ray pulses are expected to be applied for element-specific ultrafast spectroscopy using absorption edges.
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