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Acousto-optical Tunable Filters Based on Single Mode Fibers
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Abstract The acousto-optical mode conversion effeciency filtering bandwidth and wavelength tuning range of the acousto-optical

tunable fiters AOTF based on single mode SM fiber are analyzed theoretically. A fiber AOTF with < 0.1 dB insertion loss

< 1 nm bandwidth and > 30 nm tuning range is realized experimentally.
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Fig.1 Schematic diagram of single-mode fiber acousto-optic tunable filter
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Table 1 Acousto-optic mode conversion effeciency for different cladding modes
. Acoustic frequency Acousto-optic mode Power of Figure of merit
Optical mode . . .
f conversion effeciency x acoustic wave P, xo/ P,
LPy,—~LP;; 2 MHz 1.61 m~! 0.648 mW 2.49 m™ 'mw-!
LPy,—LPy, 2.34 MHz 4.06 m™! 0.954 mW 4.26 m™'mW!
LPy—>LP}3 2.9 MHz 6.57 m"! 1.6 mW 4.06 m™'mw~!
LPy—LPy 3.74 MHz 8.05 m™! 3.1 mW 2.62m™'mW~!
LPy—>LP;s 5 MHz 8.38 m™! 6.4 mW 1.2 m™'mW~!
LPy,—LP;g 6.87 MHz 8.1m™! 14 mW 0.58 m~'mW~!
mW™' 515 m™ 'mW™! LPy,—LPj;
1 LPy—>LPy,
3.2
J =2.35 MHz MC
LPyy = LPy; LPy = LPj, LPy = LPj3 2
LPy,—LPyy 1500

nm 1549 nm 1646 nm 1870 nm
1.93m " 4.08m™ ! 5.23m™" 4.94m™! 97/1 :_2/1 1
2m 'mW! 4.25 m 'mW-! 5.45 m~! of SN
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Table 2 Dispersion parameter and wavelength tuning rate for different cladding modes
LPy—~LPy, LPy—~LP, LPy—~LP;3 LPy—>LPy, LPy—LPs
Dispersion parameter N 2.43 2.12 1.71 1.31 0.91
Tuning rate nm/kHz 0.159 0.156 0.156 0.158 0.17
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Fig.2 Filtering spectrum for AOTF based on TrueWave fiber Fiber length L =30 cm  acoustic frequency f =2.9 MHz
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Fig.3 Filtering spectrum of TrueWave fiber AOTF under different acoustic frequency
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