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Study on Bandwidth Characteristics of AOTF Based on Single Mode Fibers

LI Qun LIU Xiao-ming LI Tong PENG Jiang-de ZHOU Bing-kun
{ Department of Electronic Engineering, Tsinghua University, Beijing 100084)

Abstract Acoustooptic tunable filters (AGTF) based on MC {matched cladding), DS (dispersion shifted) and DC
(dispetsion compensaticn) fiber were studied. It is found that the fiber with large waveguide dispersion is & promising
candidate to reduce the bandwidth of AGTF. In order to describe the relations between the fiber dispersion and the filters
bandwidth, adiaperaionpamnewNisdef'medmdiurdaﬁmmdnuminguuoithcﬁberAUTFhderived. This
allows one 1o estimate the dispersion properties of a fiber by using the more essily measurable parameter of tuning rate.
Experimentally, as narrow as 0.55 nm of FWHM bandwidth was demonstrated on commetcislly available DC fiber.
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Fig.1 Refractive index profile for two kinds of SM fibers
(@) SM fiber with step index profile: {5) SM fiber with DCF index profile
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Table 1 Dispersion parameter {N) and wavelength tuning rate { T) for the two fibers { working wavelength 1 = 1530 nm}

Refractive index profile | Paramerers LPy—LP, LPy—LP; | LP,—~LP, LPy—+1P. | LPy—LP,
Step profile fIMHz 2.92 3.32 3.95 4.9 6.33
N 2.36 2.09 1.73 1.38 1.08
T jnm k! 0.112 0.112 0.113 0.115 0.113
DCF profile f{MHz 3 3.28 3.93 5 . 6.7
N 15.14 14.5 13.2 11.55 9.87
T fnen+ kHz ™! 0.0171 0.0163 0.0149 0.014 0.0117
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Fig.2 Basic structure of AOTF based on SM fiber
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Table 2 Messored tuning rate and corresponding dispersion parameter for (hree kinds of SM fibers

Fiber Parameters LPy —~LPy LFPy—~LP;; LPy—~LPy LPy—+LPy,
MCF Wavelength A /om 1488 1547 1556 1588
Acoustic frequency f fkHz 2577 2557 2950 3401
Tuning rate T /nm-kHz ™" 0.159 0,182 0.2 0.23
Dispersion parameter N 1.82 1.66 1.32 1.0
DSF Wavelength A /nm 1572 1608 1580
Acoustic frequency f /kHz 2626 2605 3296
Tuning rate T fnm<kHz "’ D.133 0.142 0.13
Dispersion pararneter N 2.25 2.16 1.85
DCF Wavelength A fom 1504 1530 1554 1572
Acoustic frequency f /kHz 1598 1598 1899 2605
Tuning rate T /nm*kHs " 0.076 0.085 0.091 0.093
Dispersion parameter N 6.16 5.65 4.5 3.23
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Fig.3 Filtering spectrum of AOTF based on MC {2}, DS () and DC () SM fibers
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