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Abstract

We discuss generation of X-ray pulses from high harmonic generation (HHG) driven by an infrared free-electron
laser oscillator. FEL oscillators operated in a high-gain regime with a perfectly synchronized optical cavity can produce
a-few-cycle infrared pulses as demonstrated in the JAERI FEL. Since the FEL is able to produce optical pulses with a
wavelength longer than 6 pm that is difficult to obtain with solid-state lasers, the FEL provides a unique opportunity to
explore fully phase-matched HHG in keV energies for atto- and zepto-second pulses.
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Table 1: Parameters of FEL for HHG
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bunch charge 240 pC
normalized rms emittance 20 mm-mrad
rms bunch length 240 fs
peak current 400 A
bunch repetition 10 MHz
undulator

undulator parameter (rms) 3.5

pitch 7 cm
fulle gap 2 cm

the number of periods 20

FEL
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efficiency 10%
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1% energy spread
20 mm-mrad
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