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Femtosecond pulse shaping for Dammann-type filters

Z0U Hua ,ZHU Wei-hua ,WU Jian ,WU Jian-wei , WANG Guo-dong
( College of Science,Hohai University , Nanjing 210098 , China)

Abstract: In order to study how to shape femtosecond pulses with space-time conversion technique, combining theoretical
analysis with computer simulation,femtosecond pulse shaper of 4f system applying Dammann-type filters as mask was analyzed.
Firstly , Dammann-type filters including equally-spaced and equal-intensity gratings and unequally-spaced and equal-intensity
gratings were designed with gradient algorithm. Then, the relation among the generated multiple ultrafast temporal pulses, the
periodic repetition number, the spacing between the components and the wavelength in the spectral plane was discussed. The
results showed that the perfect uniformity of the output pulse trains was strongly affected by the number of periodic repetition
number. The efficiency and uniformity of the resultant output pulses became lower because of the spacing between the components
and the wavelength effect.
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Fig. 1 Apparatus for femtosecond pulse shaping
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Fig.2 Graphical representation of the Gaussian spectra, the dotted line de-

moting the amplitude of the Gaussian spectrum;the dashed line de-
noting the ideal spectra with a perfect rectangular shape and the vari-

ous shaded rectangles denoting the phase modulation of Dammann
grating
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Fig.3 Output pulses of a | x4 array
a—the periodic repetition number is 2 b—the perodic repetition number is 5 ¢—the periodic repetition number is 15
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Fig.4 Temporal output pulse
a,c—without consideration of the change of the phase with the wavelength b, d—with consideration of the change of the phase 8 with the wavelength
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Fig.5 a—temporal output pulses of 1 x 7 array without consideration of

change of spacing between components b—with consideration of

change of spacing between components
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