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Abstract .
introduced, and a new type aberration-free pulse stretcher and compressor is proposed and designed. Compared with

In the process of updating 5 TW/40 fs table-top Ti: sapphire laser system, a 10 fs pulse source is

other stretchers, the specialty of the proposed one is that the diffraction point of input pulses and reverting point of
stretched pulses coincide in the centre of the concave mirror, i.e. concentric structure. Imaging problems related to
other methods don’t appear in the concave mirror, and the focal length and adaxial approximation of the concave
mirror are not involved in the stretching function. This stretcher system, aberration-free, compact, easy to adjust
precisely, provides broad bandwidth, permits the stretching of sub-10 fs seed pulse to nanosecond level, and is

suitable for 100 TW ultrafast laser system.
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Fig. 2 Schematic of the single-grating stretcher. (a) Top view, (b) side view
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Fig. 3 Stretched beam pattern in the different components

(a) Grating G, (b) concave mirror M;
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Table 1 Least aperture size design of the optical

components in the stretcher system
Components G M, M, M, M M
Aperture /mm 220 50 50 100 97.2 192.6
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Fig.5 Stretched pulse width z,. and stretching ratio
Tou/To as a function of the distance between
grating and concave mirror (§ = 59.7°,7, = 10 {s,

d = 1/1200 line/mm)
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Fig. 6 Schematic of the high-intensity vacuum compressor
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