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Theoretical modeling and analysis of thulium doped fluoride
fiber amplifier at 1.47 um band amplification
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We present a numerical model which enables to analyze 1.47 um amplification band characteristics for thulium doped fluoride
fiber amplifiers. We focused on upconversion pumping scheme, thus many transitions affecting 1.47 pm band amplification was
considered simultaneously. Backward propagating waves and transverse mode were also considered in the model. The parameters
for modeling were then acquired using published experimental data and related theories such as Judd-Ofelt theory for radiative
transition, empirical energy gap law for non-radiative transition, and McCumber relations for cross-sections. The simulation
showed well-matched results with experiment and internal dynamics.
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