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Simulation and Comparison of Amplified Spontaneous Emission Spectrum in

Various Ytterbium Doped Double-Clad Fibers

M. A. Moghaddam*, S. R. Zare Kalate, S. Shahi
Photonics and Quantum Technologies Research School,NSTRI, Tehran
(Received: 04/09/2016; Accepted: 02/03/2017)

Abstract

In this article, the multi-wavelength traveling wave model with rate equations are utilized to simulate the ASE
spectrum in ytterbium-doped gain media. By solving the rate equations in time domain and in 0.9-1.1 um region,
the model shows how the fiber length and amplifier configuration can affect amplifier operation and change the
peak gain or bandwidth. The effect of various parameters including ratio of core area over inner cladding area,
doping profile, pump wavelength and pumping scheme on the ASE spectrum are investigated. For a given pump
power, wavelength, core over cladding area ratio and fiber concentration, by increasing the YDF length from 10 to
400 cm, the dominant peak in ASE spectrum, shifts from 1055.42 to 1074 nm. Meanwhile the FWHM of the
observed spectra decreases from 48 nm to 33 nm. For a given fiber length and by a sufficient increase of the
pumping wavelength, we can further decrease the ASE (fluorescence) bandwidth by about 15 nm. These new results
are consistent with those obtained from our experiments. In conclusion, by adjusting the fiber length, the pumping
scheme and the wavelength, one can either form a nearly broad, symmetric and smooth or a narrow high gain
spectrum.

Keywords: Simulation, ASE, Traveling Wave Model, Ytterbium Doped Double-Clad Fibers
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