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Fig. 1. Schematic layout of all chirped mirror Ti: Sap-

phire oscillator.
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Fig. 2. Frequency domain properties of the mode-
locked pulses.
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Fig. 3. Dispersion introduced by different materials
per unit length: (a) GVD introduced by Ti:Sapphire,
fused silica and air per unit length; (b) TOD intro-
duced by Ti:Sapphire, fused silica and air per unit
length.
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Table 1. Dispersion introduced by laser components

at central wavelength.
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Fig. 4. (color online) Output parameters of the oscilla-
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tor and theoretical simulation results: (a) spectrum of
the laser and calculated spectral phase; (b) envelope
profile of F.T. limited pulse and pulse with high or-
der dispersion; (c) experimental data and theoretical

calculation of the interferometric auto-correlation.
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Fig. 5. Logic of electronic feed-back loop.
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Fig. 6. (color online) Power stability of the oscillator

with/without piezoelectric ceramics.
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Abstract

A long-term stable sub-8 fs Ti:sapphire oscillator based on domestic chirped mirrors is reported. It outputs 300 mW
mode-locked pulses at 86 MHz under 4 W pump power. The second order and third order of dispersion introduced by the
components of the oscillator are analyzed. Two pairs of domestically designed and fabricated chirped mirrors are utilized
to compensate the dispersion introduced by the crystal and the air in cavity. By precisely controlling the dispersion
of chirp mirrors, the output pulses have an ultra-broad bandwidth exceeding 150 nm (FWHM) without the insertion
of wedges. With the assistance of extra-cavity dispersion compensation, a pulse duration of 7.9 fs is achieved. This is
the shortest pulse duration ever reported by using domestic chirped mirrors, and the shortest pulse duration achieved
without intra-cavity wedges, to the best of our knowledge. Structure design and electronic feed-back loops are employed
to improve the stability of the oscillator passively and actively, respectively. With the assistance of piezoelectric ceramic,

the power stability within 24 h is measured to be 0.6%, which is significantly better than that without them.

Keywords: chirped mirrors, Ti:sapphire, long-term stable, sub-8 fs

PACS: 42.65.Re, 42.65.Hw, 42.65.Jx DOI: 10.7498/aps.64.144204
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