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Influence of Structure and Doping on Stimulated Brillouin Scattering
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Abstract: Time advancement of fast light in small signal regime was derived from three wave cou—
pling equations of stimulated Brillouin scattering (SBS) in photonic crystal fibers (PCFs) and the
influence of airfilling ratio and doping(doped GeO,) on Brillouin frequency shift time advance—
ment pulse broadening factor and pulse deformation were simulated by full vectorial finite element
method. The results show that the Brillouin frequency shift decreases with the increase of air-filling
ratio and doping mass fraction. The time advancement increases with the increase of air filling fac—
tor but decreases with the increase of doping mass fraction at a given pump power of 20 mW and fi—
ber length of 10 m. The varying trend of broadening factor is just contrary to that of the time ad-
vancement. The time advancement of 29.7 ns and the pulse broadening factor of 0. 88 are achieved
at the air filling factor of 0. 8 and GeO, doping mass fraction of 18% . The Brillouin threshold de—

creases with the increment of filling factor and decrement of doping mass fraction.
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Fig.1 (a) Cross-section of proposed PCF. (b) Distribution

of fundamental optical mode. (c¢) Distribution of fun—

damental acoustic

mode.
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