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Optimized Design for Dispersion Compensation Based on Gires-Tournois Etalon

*Institute of Applied Physics, Huazhong Agricultural University, Wuhan, Hubei 430070, China

Group delay and dispersion properties of a Gires-Tournois (G-T) etalon are deduced with the transfer
matrix, the principle of using G-T etalon in multi-channel dispersion compensation is analyzed, and the cascaded
G-T etalons are proposed to improve the dispersion compensation capacity. A dispersion compensation device based
on cascaded G-T etalons with temperature control is introduced. When we control the inner temperature of each
etalon, the refractive index of etalon can be adjusted, and the fitting for the target dispersion can be realized. The
simulation is carried out with Matlab software. The simulation results show that the device could compensate all

channel dispersion of both C and L. bands with high dispersion compensation precision and small group delay ripple.

In conclusion, the device can meet the dispersion compensation requirement of high speed optical communication
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Fig. 1 Structural diagram of G-T etalon
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Fig. 2 Schematic of cascaded G-T etalons
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Fig. 3 Simulation curves of group delay and dispersion of single G-T etalon under different temperatures.
(a) Group delay; (b) dispersion
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Fig. 4 Simulation curves of dispersion compensation of ten-level cascaded G-T etalons at C band.
(a) Group delay; (b) dispersion; (c¢) dispersion of all channels; (d) group delay ripple of all channels
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Fig. 6 Simulation results of 14-level cascaded G-T etalons at C band and L band. (a) Group delay at C band;
(b) group delay at L. band; (c) dispersion; (d) group delay ripple
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