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Suppression of Sidelobe Levels for Acousto-Optic Tunable Filters Using
Cascaded Single-Stage Acousto-Optic Tunable Filters
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(College of Science . Key Laboratory of Opt-Electronics Information Technical Science, Ministry of Eclucation ,

Tianjin University, Tianjin 300072, China)

Abstract One limitation of the single-stage acousto-optic tunable filter (AOTF) as a bandpass filter is the presence
of large sidelobes higher than —9 dB. Multi-stage AOTF for suppressing sidelobes further is studied in this paper.
The filter characteristics of single and multi-stage AOTF have been analyzed and compared theoretically and
experimentally, and the advantages of multi-stage filters have been demonstrated. First the theory of single-stage
collinear and quasi-collinear AOTF were discussed, and then the transfer function of multi-stage filter was obtained.
The calculations have shown that multi-stage devices can provide significant improvement not only in sidelobe
suppression but also in bandwidth narrowing as compared to single-stage ones. The triple-stage AOTF was measured,
and a sidelobe suppression of about — 27 dB and a narrower bandwidth were obtained. The experimental results
demonstrate multi-stage AOTF is of lower sidelobe and narrower bandwidth.
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Table 1 Parameters of the filters

Acoustical Acoustical . . Optical .
. Type of . . Optical waveguide . Interaction
Filter I waveguide waveguide dih / waveguide length /
ouplin i m n nm
couping width /pm thickness /nm W ® thickness /nm ene
AOTF, , Collinear 140 130 7 60 16
AOTEF, Quasi-collinear 110 220 6 100 25
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Table 2 Theoretical estimates and experimental results

Single-stage

Single-stage Double-stage Triple-stage

Parameters
collinear AOTF quasi-collinear AOTF AOTF AOTF
Theoretical value of sidelobe level /dB —9.5 —13.2 —23.0 —32.0
Theoretical value of FWHM /nm 1.67 1. 20 1. 00 0.70
Measured value of sidelobe level /dB —8.0 —12.0 —19.0 —27.0
Measured value of FWHM /nm 2.18 1.75 1. 30 0. 90
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