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Abstract

interpolation algorithm is proposed for accurate measurement of group delay dispersion of dispersive mirror applied in

A novel white-light interferometric method based on window Fourier transform and cubic spline

ultrafast laser system. Numerical simulations indicate that the proposed method exhibits precision up to 0.58 fs®.
After analyzing the effect of Gaussian noise and averaging effect of light intensity on the test accuracy of the above
method, home-made Gires-Tournois interferometer mirrors and chirped mirrors are measured. The experimental
results demonstrate that group delay dispersion errors are less than 10 fs® in a wide spectral range. It is concluded
from numerical simulations and experimental results that the proposed method can obtain phase information of thin
films correctly and quickly, and it is more precise and practical than other algorithms.
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Fig. 3 Process of window Fourier transform. (a) Simulation light intensity; (b) power spectrum of Fourier transform;

(c¢) phase information acquired from inverse Fourier transform
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Table 1 Average errors of group delay dispersion calculation

Intensity of Gaussian

Error from Gaussian noise added into

Error from Gaussian noise and averaging

noise /% simulative light intensity /fs” effect added into simulative light intensity /fs”
0 0.5782 0. 5555
0.05 0. 7894 0. 8313
0.1 1.2574 1. 2485
0.2 1. 9951 1. 8898
0.5 2. 3859 2.3967
1 4, 9849 5. 3331
2 6.6956 7.8162
5 10. 6357 13. 8089
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