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Generation of 15 fs Pulses from Ti:Sapphire Laser with Optimized
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Abstract: According to the mode-locked femt second Ti: sapphire laser pulse compression, the characteristics and
principles of dispersion compensation of negative dispersion mirrors were introduced. Optimized Gires-Touronis
(OG-T) mirrors were designed and fabricated. OG-T mirrors were deposited by means of ion-beam sputtering onto
superpolished substrates. The transmittance and group dispersion delay of first fabricated OG-T (OGT # 1) mirrors
were measured. Film coating parameters were adjusted according with design value. After that, second fabricated
OG-T (OGT # 2) mirrors were fabricated. Dispersion was compensated by 5 bounces during 3 OG-T mirrors from
mode-locked femtosecond Ti:sapphire laser. 32 fs pulse (46 nm spectrum width) and 15 fs pulse (91 nm spectrum
width) were obtained respectively by OGT # 1 and OGT # 2. The excellent features of negative dispersion mirrors
were proved by the experiment and the fine chirped mirrors could be fabricated.
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Fig.1 Optical thickness at 800 nm as a function of layer
index for a — 40 fs* Gires-Tournois mirror. There

are alternating layers of high-low refractive index:
Section 1, standard quarter-wavelength optical
thickness high-reflector structure; Section 2, OG-

T interferometer dispersion-control layers
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Fig.2 Calculated and measured transmittance (a) and group delay dispersion (b) of the OGT # 1 mirrors
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Fig.4 Measured interferometric autocorrelation trace (a) and spectrum (b) of a Ti:sapphire laser

using OGT # 1 mirrors
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Fig.5 Measured interferometric autocorrelation trace (a) and spectrum (b) of a Ti:sapphire laser using OGT # 2 mirrors
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