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Effects of Doping and Structureon Brillouin Frequency Shift and Scattering
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Abstract; The effects of the doping material, concentration and fiber structure on the frequency shift and
Brillouin scattering efficiency of depolarized guided acoustic wave Brillouin scattering in single mode fiber
and photonic crystal fiber are investigated by the all-vector finite element method. The results show that
the Brillouin frequency shift of the two kinds of fibers decrease and scattering efficiency of the single mode
fiber increase with the increase of doped F concentrationin the cladding and doped GeQ, concentrationin
the core. The Brillouin frequency shift decreases with the increasing number of air holes rings at the given
doped F concentration in photonic crystal fiber. The Brillouin frequency shift of TR, , mode increases,
but that of TR,, modedecreases with the increasing number of air holes rings at a given doped
GeO, concentration in fiber core.
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Table 1 Fiber parameters for various doped concentration

Doped F(GeO,) n Vi (m/s) Vs(m/s) o(kg/m?)

0.3%(2%) 1. 4566(1.4609) 5896(5858) 3719(3701) 2200(2230)

0.6%(4%) 1.4551(1. 4638) 5848(5773) 3688(3653) 2198(2258)

0.9%(6%) 1. 4537(1. 4667) 5800(5687) 3658(3605) 2195(2287)

1.2%8%) 1.4522(1.4697) 5751(5602) 3628(3557) 2193(2315)

1.5%10%) 1. 4508(1.4726) 5703(5516) 3597(3509) 2191(2343)

1.8% (12%) 1.4493(1.4755) 5655(5430) 3567(3461) 2189(2371)
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