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Generation of Carrier-Envelope-Phase Stabilized 6 fs Ultrashort Pulses and
Their Application in High-Order Harmonic Generation
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Abstract Carrier-envelope phase (CEP) stabilized 6 fs ultrashort intense pulses were generated by focusing 40 fs
(full width at half maximam (FWHM)) 1.1 m] (pulse energy) intense laser pulses into the hollow fiber filled with
argon gas. The input pulse was broadened by self-phase modulation and the spectrum was compressed by chirped
mirrors and two titled quartz thin wedges. We applied the compressed pulse to the experiment of high-order
harmonic generation and found it supporting a transform-limited 500 attosecond single pulse in time domain.
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PM: high-reflection at 800 nm;
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M:silver-coated curved mirror with /=1000 mm;

CM: chirped mirror used for dispersion-compensating of the hollow fiber;

SM: a couple of wedges;

RM1 &RM2: silver-coated retro-mirror;

BS1: beam-splitter with areflection of 50%; BS2: beam-spitter with a reflection 0f2%;
BS3: beam-spitter with 50%-reflection half-coating on both facets
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Fig.1 Experimental setup for high harmonic generation
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Fig. 2 (a) Output spectrum of the fs oscillator; (b) spectrum of the amplified pulse; (c) autocorrelation signal;

(d) spectrum of the pulse after spectral broadening in hollow fiber; (e) spatial profile of output pulse after the hollow fiber
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M: high-reflection mirror at 532 nm; PM: high-reflection mirror at 800 nm; WP: halt-wave plate.
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Fig. 3 Schematic of the CEP measurement setup and interference fringe of pulses
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Fig. 4 High-order harmonic spectra under the
fundamental pump with the pulse duration of 6 and 13 fs
The spectra were attained with the accumulation time

of 10 s, and Ar gas pressure is 2. 4X10% Pa
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