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Phase—Matched High—Order Harmonic Generation in Static Gas

XIE Xin-hua, ZENG Zhi-nan, LI Ru-xin, CHEN Shu, XU Zhi-zhan
(Key Laboratory for High Intensity Optics, Shanghai Institute of Optics and Fine Mechanics,
The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract Phase-matched high—order harmonic generation in Ar gas-filled cell was investigated experimentally. The phase-
matched 27th order harmonic driven by a commercially available solid-state femtosecond laser system at 0.55 mJ/pulse energy
level and 1 kHz repetition rate was obtained. Spectral blueshift and broadening of high-order harmonics were analyzed.
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Moreover, the source size of high-order harmonic generation was enhanced under the phase-matching condition.
Key words nonlinear optics; high—order harmonic generation; phase-matched; spectral properties
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generation in noble gas—filled cell
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Fig.2 Image of high-order harmonics on the CCD plate
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Fig.3 Spectra of high-order harmonic generation in Ar gas
from 3.5x10° Pa up to 2.1x10* Pa
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Fig.4 Spectral fractional blueshift of high—order harmonic
generation in Ar gas
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Fig.5 Spectral fractional broadening of high—order
harmonic generation in Ar gas
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Fig.6 Source sizes and intensities of the 27th and 29th order harmonic in different Ar gas density
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Fig.7 Spatial distribution of intensity of the 27 th order
harmonic generation in the CCD plate
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