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Abstract: The birefringent interference filter for broad-bandwidth femtosecond pulse is
investigated theoretically and experimentally. The principle and design of a novel birefringent
filter are presented based on the interference of polarized light, the analytical formulation of
transmission and reflection spectra out of the filter is obtained. The experiments of the filter for
15 fs broad—bandwidth pulse have been carried out, a group of good transmittance and reflection
filter spectra is obtained in the experiments, the experimental measurements are in agreement
with the theory. Moreover, the influence of the group velocity mismatch (GVM) and group
velocity dispersion (GVD) on the filter for broad-bandwidth femtosecond pulse is analyzed. The
results demonstrate that the filter is feasible and efficient for broad-bandwidth femtosecond pulse,
and there is no power depletion since it allow output of the forward transmission and lateral
reflection spectra synchronously. This kind of filter can be applied to developing stable multi-
wavelength and tunable ultrashort pulse sources. The results can be importantly referenced by
design and application of this kind of filter for femtosecond pulse.
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Fig. 1 The birefringent filter
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Fig. 2 Analysis of polarization beam
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Fig. 3 The theoretical transmission (dash) and reflection
( solid ) spectra of the filter whend = 0. 5 mm ,
An=0. 060
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Fig.4 (a) The spectra of input femtosecond pulse (b) Autocorrelation trace of input pulses for the filter with center
wavelength at 800 nm. The factual FWHM is 21X0. 715 {s
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Fig.5 Autocorrelation trace of input pulse for the filter
after passing through the film polarizer . The pulse
is stretched to 386 X 0. 72270 fs
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Fig. 6 (a) The transmission spectra of the filter (b) The reflection spectra of the filter when d=0.5 mm, ¢=42°.

The solid: theoretical calculation; The dot: experimental measurement
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Fig. 7 (a) The transmission spectra of the filter (b) The reflection spectra of the filter when d=0.5 mm, ¢=55".

The solid: theoretical calculation; The dot: experimental measurement
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Fig. 8 (a) The transmission spectra of the filter (b) The reflection spectra of the filter when d=2 mm, ¢=33".

The solid: theoretical calculation; The dot: experimental measurement
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