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We investigate theoretically the mode-locking properties of an erbium-doped
birefringent fiber laser in a unidirectional cavity containing an optical isolator. The
mode-locking is achieved through nonlinear polarization rotation. The approach is
based on a master equation which takes explicitly into account the angles between
the eigen axis of the fiber at each side of the polarizer. The stability conditions of
both the stationary and localized solutions are determined. This allows to establish a
stability diagram versus the angles which gives the domains where the laser
operates in continuous, mode-locked or unstable regime. The model also allows to
calculate the pulse duration together with the pulse energy as a function of the
orientation of the eigen axis of the fiber with respect to the polarizer.
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